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ABSTRACT
Enrollment in post-secondary education (PSE) programs is vital for individuals with
intellectual disabilities (ID) to decrease the unemployment and underemployment of this
population. Traditional teaching methods (e.g., lecture and note-taking) are often used during
instruction in PSE classrooms despite the challenges they present for students with ID.
Researchers suggest that there are positive correlations between increased active student
engagement and percentage of time on-task, as well as academic performance. To date,
strategies like Numbered Heads Together (NHT), a peer- mediated instructional strategy
(PMI), has shown to be a more effective strategy than the commonly used method of
traditional instruction (i.e., lecture and note-taking). The current study compared the effects
of NHT to lecture with Guided Notes (GN) during an employability skills content lesson in a
segregated post-secondary education (PSE) classroom. Three students diagnosed with ID
participated in the study. An alternating treatment design with a final best treatment phase
was used to determine the effectiveness of NHT and/or lecture with GN upon on-task
behavior and the scores of teacher-created quizzes on employability skills content. The current
study extended the previous literature by investigating a new population (students with ID), a
new setting (post-secondary education program), and a new content area (employability
skills). Results of this study showed that all three of the participants had increased percentage
of time on-task in the NHT phase as compared to the lecture with GN phase, which verifies
and extends the findings of previous studies. Neither treatment (NHT or lecture with GN)
showed a clear dominance of effectiveness as it relates to percentage correct on teachercreated quizzes on employability skills content, therefore further investigation is needed.
vi

Social validity survey results indicate that both the teacher and students rated NHT favorably.
Treatment integrity was implemented with 100% adherence for the participating teacher and
paraprofessionals. A discussion of the study limitations, implications, and future research is
also included.
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CHAPTER 1
INTRODUCTION
Intellectual disability (ID), formerly known as mental retardation, is defined as
“significantly sub-average general intellectual functioning, existing concurrently with deficits in
adaptive behavior and manifested during the developmental period, which adversely affects a
child’s educational performance” (Individuals with Disabilities Education Act, 2004, p. 1401).
Individuals with ID exhibit reduced language competency (Fink & Cegelka, 1982; LifshitzVahava & Vakilb, 2014) and decreased prior knowledge retrieval capabilities (Dehn, 2011;
Hulme & Mackenzie, 1992; Swanson, 1994). Furthermore, researchers suggest that individuals
with ID display deficiencies in necessary cognitive strategies needed to analyze and solve
problems (Bayliss, Jarrold, Baddeley, & Leigh, 2005; Borkowski, Carr, & Pressley, 1987; Hitch
& McAuley, 1991). This population also display deficiencies in their ability to attain positive
academic success in reading, writing, mathematics, and language arts (Gathercole, Alloway,
Willis, & Adams, 2004; Numminen, Service, & Ruoppila, 2002). Additionally, individuals with
ID demonstrate complications when completing tasks often due to attention deficits (Reed, 1996)
and insufficient working memory skills (Ellis, 1978; Lifshitz, Kilberg, & Vakil, 2016).
Moreover, these deficit areas make it difficult for individuals with ID to generalize new skills
and knowledge to other settings and conditions, which inhibits their academic learning (Heward,
2006). Additionally, these deficit areas impede their success throughout their primary and
secondary academic careers, and ultimately inhibit these individuals from leading successful
independent lives (Lifshitz et al., 2016).
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The use of traditional teaching methods and the lack of student engagement in classrooms
are problematic for individuals with ID (Jacques, 1992; McCarthy & Anderson, 2000). These
individuals are characteristically several grade levels behind their age equivalent peers without
disabilities (Agran, Cavin, Wehmeyer, & Palmer, 2006; Erickson, Noonan, Zheng, & Brussow,
2015). Furthermore, individuals with ID typically obtain skills at a slower pace than their peers
without disabilities, exhibit delayed cognitive development, and have difficulty identifying vital
components of tasks (Tucker, Sigafoos, & Bushell, 1998). Additionally, individuals with ID
tend to assume passive roles in the classroom and acquire new knowledge and skills at a much
slower pace than the higher-achieving students (Tucker et al., 1998). Researchers suggest that
students with ID typically fall further behind with the use of traditional teaching methods
because the teacher solely relies on the performance of the higher-achieving students as a guide
on determining how to proceed with instruction (Barbetta & Heward, 1993; Barbetta, Heron, &
Heward, 1993). With the enactment of the No Child Left Behind Act (2002), researchers have
worked to develop strategies to promote engagement and academic achievement of students with
disabilities, including those with ID (Mooney, Epstein, Reid, & Nelson, 2003; Wanzek &
Vaughn, 2009).
Secondary school teachers are responsible for addressing these deficits as well as
incorporating goals within the transition plans to ensure success of students with ID. Transition
plans are a blueprint of actions that emphasize the progression of academic and functional skills
achievement for students with disabilities transitioning to post-school activities (Gragoudas,
2014). These plans should be developed prior to the students reaching the age of 14 (Trainor,
Morningstar, & Murray, 2016). Mandated by the revisions of IDEA in 1990, transition plans
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outline the desires and future plans of the students after completion of high school (Cameto,
Levine, & Wagner, 2004; Yell, 2012). Upon exiting high school, students with intellectual
disabilities are faced with the same responsibilities and societal expectations as their nondisabled
counterparts, which include: 1) obtaining and sustaining meaningful employment and/or postsecondary education, 2) establishing and maintaining independent residential living, and 3)
developing enjoyable interpersonal relationships with individuals including family, friends, and
colleagues (Joshi, Bouck, & Maeda, 2012; Lehman, Clark, Bullis, Rinkin, & Castellanos, 2002;
McConkey & Mezza, 2001; Stephens, Collins, & Dodder, 2005; Test, Aspel, & Everson, 2006).
While it can be difficult for adults without disabilities to tackle the challenges of these societal
expectations, adults with intellectual disabilities face an even greater dilemma (Blackorby &
Wagner, 1996; Lehman et al., 2002; Rabren, Dunn, & Chambers, 2002). For individuals with
ID, this transition means overcoming the numerous barriers they will encounter including but not
limited to academic, societal, and community limitations (Lehman et al., 2002). Researchers
suggest that young adults with ID are not prepared to enter the job market due to the lack of
opportunities to partake in vocational education curriculums and inadequate academic instruction
(Benz & Halpern, 1993; Brewer, Karpur, Sukeyong, Erickson, Unger, & Malzer, 2011; Pebdani,
2014; Wagner & Blackorby, 1996; Wittenburg & Loprest, 2007). Inadequate academic
instruction and lack of opportunities to partake in vocational education reduces the likelihood of
young adults with ID obtaining gainful employment in a continuously evolving and demanding
market (Pebdani, 2014).
The job market is becoming increasingly more competitive and at times involves several
complex steps for individuals with disabilities (Bucholz, Brady, Duffy, Scott, & Kontosh, 2008;
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Pebdani, 2014). In comparison to peers without disabilities, individuals with ID regularly
depend on prompting and chronological step directions to complete a task and to be successful
(Bucholz et al., 2008; McConkey & Mezza, 2001). However, many businesses require their
employees to work independently, or do not have sufficient financial means to offer support for
individuals with intellectual disabilities in their establishments (Bouck, 2004; Mechling &
Hurndon, 2007; Moore, Harley, & Gamble, 2004). Researchers suggest that students with ID
would benefit from enrollment and proper support in post-secondary education (PSE) programs
(Bangser, 2008; Brewer et al., 2011; Colley & Jamison, 1998; Karpur, Clark, Caproni, & Sterner,
2005) to address the gap that the lack of instruction and vocational opportunities creates during
high school for students with ID (Bangser, 2008; Benz & Halpern, 1993; Brewer et al., 2011;
Grigal, Hart, & Migliore, 2011; Neubert & Moon, 2006; Pebdani, 2014; Wagner & Blackorby,
1996; Wittenburg & Loprest, 2007). Furthermore, enrollment in post-secondary education
programs is positively correlated with increased salaries and employment opportunities for
students with ID (Carnevale & Derochers, 2003; Marcotte, Bailey, Borkoski, & Kienzl, 2005;
Prince & Jenkins, 2005).
Proper support coupled with active student engagement in post-secondary education
programs are fundamental in addressing the deficits that students with ID face (Hart, Grigal, &
Weir, 2010). As noted, students with ID characteristically enter the academic world with several
deficits, including intellectual functioning and adaptive behavior, which vastly affects the
educational performance of the student (IDEA, 2004). Although traditional teaching methods
have shown not to be the best instructional method to use with students with ID (Zager, Alpern,
McKeon, Maxam, & Mulvey, 2013), they continue to be the most common form of instructional
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delivery in PSE programs (Bonwell & Eison, 1991). The use of traditional methods of teaching
(e.g., lecture) encourages students to focus on, or memorize, abstract insignificant facts rather
than focusing on the application of essential core objectives of the lessons, which is a struggle
for individuals with intellectual disabilities (Jacques, 1992; McCarthy & Anderson, 2000).
Significance of the Study
Actively engaging students, especially students with ID, in lessons has become a
fundamental part of classrooms in all settings (McMillen, Mallette, Smith, Rey, Jabot, MichielliPendl, & Maheady, 2016). Active student engagement minimizes the element of memorization
of abstract concepts (Beishline & Holmes, 1997; Hattie, 2009; Levy & Peters, 2010; McCarthy
& Anderson, 2000; O’Connor, 2013; Qi & Weaver, 2005) and passive participation by lower
performing students (Tucker et al., 1998), and allows individuals with ID to practice the
application of the skills being taught as well as work with peers that can offer insight of the
content in multiple ways that the individual with ID may better comprehend (McCarthy &
Anderson, 2000). Furthermore, researchers suggest that there is a positive correlation between
increased active student engagement and improved learning outcomes for all students, including
individuals with disabilities (McMillen et al., 2016). However, one problem that teachers are
constantly challenged with, is how to simultaneously actively engage individuals with ID during
periods of lecture (Heward & Wood, 2015; McMillen et al., 2016).
Creed (1986) suggests that lecture is practically synonymous with teaching. Despite the
urge for the implementation of strategies that increase student engagement, lecture continues to
be the dominant method used to introduce and discuss material in college classrooms (Bonwell
& Eison, 1991). The total reliance on this method can be problematic for students because not
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all students possess the ability to continuously and effectively listen to the instructor, regardless
of how proficient they are, over a prolonged period (Bonwell & Eison, 1991). For example,
researchers suggest that college students that were taught using only lecture as the method of
instruction found that after the first five minutes of lecture, student confusion and boredom
occurred (Bradbury, 2016; Lloyd, 1968; Penner, 1984; Wilson & Korn, 2007). Researchers
further note that students’ attention is recaptured only when the student realizes that the lecture
was concluding (Lloyd, 1968; Penner, 1984; Wilson et al., 2007). Moreover, Verner and
Dickinson (1967) cite that only higher achieving students can recall pertinent information
following a lecture; while the remaining students recollect minimal, usually insignificant and
incorrect, information. Due to the diminished effectiveness of lecture only classrooms, students
and instructors alike are becoming more displeased with this method of teaching and are
searching for ways to maintain student attention and increase student achievement (Blackburn et
al., 1980).
Utilizing strategies that promote active engagement in the classroom are an essential
component of the structure of the classroom because of the powerful impact these strategies have
on students’ learning (Bonwell & Eison, 1991). Cross (1987) noted that students that are
actively engaged in their learning acquire more knowledge than when they are passive recipients.
Additionally, research demonstrates that students prefer strategies promoting active engagement
rather than traditional teaching strategies (Beishline & Holmes, 1997; Bonwell & Eison, 1991;
Hattie, 2009; Levy & Peters, 2010; McCarthy & Anderson, 2000; O’Connor, 2013; Qi &
Weaver, 2005).
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There are a variety of strategies that have been successfully implemented in secondary
settings that can be used in college classrooms to promote student engagement (Bonwell &
Eison, 1991; McCarthy & Anderson, 2000; Sutherland & Bonwell, 1996). Included in these
strategies are: increased opportunities to respond (OTR), specifically guided notes (Heward &
Orlansky, 1993; Kline, 1986; Lazarus, 1988, 1993) and peer-mediated instructional strategies,
such as Peer Support Arrangements (Asmus et al., in press; Carter et al., 2016), Peer Tutoring
(Mee-lee & Bush, 2003; Ryan, Reid, & Epstein, 2004; Tincani, 2004), and cooperative learning
strategies (CL) (Johnson, Johnson, & Smith, 1998), specifically Numbered Heads Together
(NHT) which is the focus of this research, that have shown to increase active student engagement
as well as academic performance (McMillen et al., 2016).
Guided notes (GN) are documents created by the teacher that correspond with the lesson
being taught and assist students with identifying relevant information pertaining to the lesson
(Adamson, 2013; Haydon et al., 2011; Heward, 1994). Guided notes offer visual prompts in the
form of blank spaces for the student to write important facts from the lesson that the teacher will
require them to recall later (Adamson, 2013; Lazarus, 1993, 1996; Sweeney, Ehrhardt, Gardner,
Hones, Greenfield, & Fribley, 1999). Additionally, the use of GN, much like peer-mediated
instruction, has yielded positive academic results and increased on-task behavior for students
with mild to moderate disabilities, including those with ID (Sweeney et al., 1999).
Peer-mediated instruction (PMI) is an instructional strategy where peers, instead of
teachers, lead the instructional process by introducing, discussing, and collaborating on
educational content, delivering instant positive and corrective feedback, and observing each

7

other’s academic performance (Maheady, Michielli-Pendl, Harper, & Mallette, 2006; Slavin,
1995).
There are several benefits to using PMI strategies like cooperative learning, in particular
NHT. Numbered Heads Together (NHT): a) offers students the opportunity to activate prior
knowledge and connect it with new skills being learned, b) encourages student engagement and
interest in material being taught, c) presents teachers with new opportunities to test the students’
knowledge by asking higher-order thinking questions, and (d) increases student comprehension
by promoting collaboration with peers and the sharing of ideas by investigating a problem and
producing a solution (Haydon et al., 2010; Hunter & Haydon, 2013; Maheady, Mallette, Harper,
& Sacca, 1991; Maheady et al., 2006).
Numbered Heads Together (NHT) is a form of peer-mediated instruction that stemmed
from Kagan’s cooperative learning strategies (Haydon et al., 2010; Hunter & Haydon, 2013;
Maheady et al., 1991; Maheady, Michielli-Pendl, Mallette, & Harper, 2002; Maheady et al.,
2006; McMillen et al., 2016). A questioning approach for teachers, NHT is known for
improving effects on students’ academic achievement scores and level of engagement.
Currently, there are six studies that examine the effects of NHT (Haydon, Maheady, &
Hunter, 2010; Hunter & Haydon, 2013; Maheady et al., 1991; Maheady et al., 2002; Maheady et
al., 2006; McMillen et al., 2016). However, these studies primarily focused on secondary
settings and both general and special education settings. Therefore, the current study seeks to
close the gap in the literature by focusing on the effects of NHT on students with ID in a postsecondary education classroom.
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Purpose of the Study
The purpose of the study was to examine the following research questions: 1) Within the
instructional content area of employability skills, what are the effects of two differing academic
interventions (Numbered Heads Together or Guided Notes) upon on-task behavior of students
with intellectual disabilities in a segregated post-secondary educational program classroom? 2)
Within the instructional content area of employability skills, what are the effects of two differing
academic interventions (Numbered Heads Together or Guided Notes) on the scores of teachercreated quizzes on employability skills content (Council of Exceptional Children, 2017) of
students with intellectual disabilities in a segregated post-secondary educational program
classroom? 3) Could the on-task behavior and scores of teacher-created quizzes on
employability skills content be maintained in the Numbered Heads Together or Guided Notes
best treatment condition for three consecutive sessions?
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CHAPTER 2
LITERATURE REVIEW
Preceding landmark decisions like Brown v. the Board of Education, higher education
facilities were opposed to altering the discriminatory guidelines and procedures of accepting
minority students, including those with disabilities (Pliner & Johnson, 2004). In fact, it was
decisions like Brown, that set the precedent for the passing of the Education for All Handicapped
Children Act of 1975 (EAHCA; PL 94-142), later renamed the Individuals with Disabilities
Education Act (IDEA) (Keogh, 2007; Yell, 2012). The Brown decision terminated the practice
of segregation of students in educational settings, based on race, and deemed this practice as
unconstitutional, according to the Fourteenth Amendment (Yell, 2012; Yell et al., 1998).
Furthermore, Brown shed light on the importance of education within our society and identified
the negative consequences associated with segregating individuals based on irreversible
characteristics, including disabilities (Turnbull, 1993; Yell, 2012; Yell, Rogers, & Rogers, 1998).
The Brown decision was instrumental in establishing subsequent legislature for individuals with
disabilities (e.g., EAHCA; IDEA), and led to students with disabilities finally being considered
in the conversation of inclusion in educational settings (Keogh, 2007).
The Education for All Handicapped Children Act of 1975 mandated that all educational
systems receiving federal funding grant: a) each child, regardless of ability, a free and
appropriate public education (FAPE), b) the right of due process of the law for all students, c)
guaranteed nondiscriminatory identification and evaluation of children, d) an Individual
Educational Program (IEP) for every child, and e) that all students are educated in the least
restrictive environment (Keogh, 2007; Lechtenberger, 2010; McLaughlin & Thurlow, 2003; Yell
et al., 1998; Zettel & Ballard, 1982).
10

In 1990, EAHCA (1975) was reauthorized and renamed the Individuals with Disabilities
Education Act (IDEA) (Etscheidt & Bartlett, 1999; Samuels, 2015; Yell, 2012). This
amendment mandated that all eligible individuals between the ages of 3-21 with disabilities be
granted access to special education and related services (Yell, 2012). Furthermore, IDEA (1990)
introduced the concept of transition services for students with disabilities (Cameto et al., 2004;
Trainor et al., 2016; Wagner, Newman, Cameto, & Levine, 2005; Yell, 2012). In the 1997
reauthorization, IDEA stated the primary focus of FAPE was to assist children with disabilities
to get ready for employment and living independently (Cameto et al., 2004; IDEA, 1997).
Additionally, IDEA (1997) required the inclusion of transition planning in the IEPs of each
student with disabilities in secondary school settings. Transition planning serves as the outline
of desired goals for students with disabilities and is essential to the long-term goal of preparing
students with disabilities for positive post-school outcomes (Yell, 2012).
IDEA was further amended in 2004, as a means to protect and ensure the rights of
students with disabilities (Turnbull, Huerta, Stowe, Weldon, & Schrandt, 2009; Yell, 2012; Yell,
Shriner, & Katsiyannis, 2006). As IDEA (2004) has evolved over the years, the last amendment
aligned IDEA with the standards mandated by the NCLB Act (2001), which has restructured the
field of special education. With this new alignment came a focus on several new definitions and
topics as well as an emphasis on scientifically based research teaching practices (U.S.
Department of Education, 2007). The purpose of using these practices was to increase access to
general education curriculum as well as increase positive academic outcomes for students with
disabilities (U.S. Department of Education, 2007). The implementation of these empirically
based practices has yielded more positive outcomes for students with ID in recent years
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(VanBergeijk & Cavanagh, 2012; Yell, Drasgow, Bradley, & Justesen, 2004). Researchers
suggest that low expectations and the use of traditional teaching practices have impeded the
academic progress of students with disabilities (Barbetta & Heward 1993; Barbetta et al., 1993;
Jacques, 1992; McCarthy & Anderson, 2000; Yell, 2012). However, having high expectations in
addition to continuous access to the general education curriculum helps students with disabilities
become better prepared to reach those societal expectations, including enrollment in postsecondary educational programs (Joshi, Bouck, & Maeda, 2012; Lehman et al., 2002; McConkey
& Mezza, 2001; Stephens, Collins, & Dodder, 2005; Test, Aspel, & Everson, 2006; Yell, 2012).
Some of the traditional barriers (e.g. limited access to federal funding) that previously
kept individuals with ID from accessing post-secondary training have also been decreased
(Kardos, 2011). With the passing and reauthorizations of laws like the Higher Education
Opportunity Act (2008), individuals with ID were encouraged to pursue post-secondary
education, and institutes of higher learning were required to begin serving these students that had
previously been excluded (VanBergeijk & Cavanagh, 2012).
The enactment of the Higher Education Opportunity Act 2008 (HEOA 1965, 1968, 1972,
1976, 1980, 1986, 1992, 1998, 2003, and 2008) has been instrumental in establishing and
increasing the number of post-secondary education programs on two and four-year university
campuses for students with ID (Hart, 2006; Neubert, Moon, & Grigal, 2002; Neubert, Moon,
Grigal, & Redd, 2001; Yell, 2012). The Higher Education Opportunity Act (HEOA) 2008 is a
reauthorization of the Higher Education Act of 1965. Enacted in November 1965, HEOA was
created to offer financial assistance for students in post-secondary educational settings, including
those with ID (Cervantes et al., 2005; HEOA, 2008). The modifications of this law renewed the
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previous versions, which increased students with IDs’ opportunities to access post-secondary
education (HEOA, 2008). Furthermore, the revisions to HEOA (2008) added two critical
components to the law that were fundamental in ensuring the success of students with ID that
were enrolling in the programs. First, students were approved to receive financial aid, like
traditional students (Lee, 2009). Granting of access to financial aid, including Pell Grants, which
is based on financial need, (Farley, Gibbons, & Cihak, 2014) assisted in eliminating yet another
barrier that has kept students with ID from enrolling in post-secondary education programs,
financial burdens for the students and their families (Farley, Gibbons, & Cihak, 2014).
Secondly, HEOA (2008) allowed institutions of higher learning to create comprehensive
transition programs for students with ID on two and four-year college campuses (Papay &
Bambara, 2012).
With the enactment of HEOA (2008), Comprehensive Transition and Postsecondary
Programs were created and federal funding was granted to students enrolled in one of these
programs (Lee, 2009; Madaus, Kowitt, & Lalor, 2012). Additionally, students with ID were now
granted access to regular college level courses and began receiving instruction and real-world
practice on how to obtain and maintain gainful employment (Papay & Bambara, 2012).
Furthermore, students with ID were also able to learn and apply a plethora of independent living
skills that will assist the students with being successful within their communities (Leonhardt,
2011; Long, 2011; Madaus et al., 2012). Since the enactment of HEOA (2008), 30% of students
with ID are enrolled in post-secondary education programs (Grigal, Hart, & Migliore, 2011).
Papay & Bambara (2012) report that 63% of those students enrolled have been given the
opportunity to enroll in traditional college level courses for college credit. Students enrolled in
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these courses are being held to the same expectations as their non-disabled peers, but this has
proven problematic with the deficits caused by the disability that some students with ID face
(Papay & Bambara, 2012).
Students with Intellectual Disabilities
The term intellectual disability has replaced mental retardation in today’s society and
literature. HEOA (2008) defines intellectual disability as:
a) “an individual with mental retardation or a cognitive impairment,
characterized by significant limitations in—
(i) intellectual and cognitive functioning; and
(ii) adaptive behavior as expressed in conceptual, social, and practical
adaptive skills; and
b) who is currently, or was formerly, eligible for a free appropriate public
education under the Individuals with Disabilities Education Act.”
Likewise, the Individuals with Disabilities Education Act (2004) defines intellectual disability as
“significantly sub-average general intellectual functioning, existing concurrently with deficits in
adaptive behavior and manifested during the developmental period, that adversely affects a
child’s educational performance.” In addition to the above-mentioned definition, individuals
with ID also have deficits in academic achievement as well as self-determination skills (Erickson
et al., 2015; Heward, 2006). As it relates to academic achievement, students with ID are
typically several grade levels behind their age equivalent counterparts without disabilities (Agran
et al., 2006; Christopher-Allen, Hunter, Brown, Carter, Schiro-Geist, 2017; Erickson et al.,
2015), and are the least likely to graduate from high school or pursue higher education
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(Christopher-Allen et al., 2017; Grigal, Hart, & Migliore, 2011; Newman, Wagner, Cameto, &
Knokey, 2009). As it relates to self-determination skills, students with ID lack the competency
and have little to no opportunities to advocate for themselves (Christopher-Allen et al., 2017;
Erickson et al., 2015). Researchers have suggested that there is a positive correlation between
increased self-determination skills, academic achievement, and adulthood for individuals with ID
(Agran, Sinclair, Alper, Cavin, Wehmeyer, & Hughes, 2005; Arndt, Konrad, & Test, 2006;
Erickson et al., 2015; Sanchez & Roda, 2003; Wehmeyer & Palmer, 2003; Wehmeyer &
Schalock, 2001; Wehmeyer & Schwartz, 1997).
Due to the deficits that typically accompany students with ID as they enter school, the
academic mastery of skills for these students is drastically and negatively affected (IDEA, 2004;
Lifshitz et al., 2016). Generally, traditional teaching methods (e.g., lecture) coupled with notetaking is the method of choice to use in all settings, particularly secondary and post-secondary
(Barkley, Cross, & Major, 2014; Bonwell & Eison, 1991; Boyle, 2012; Haydon, Mancil,
Kroeger, McLeskey, & Lin, 2011; Mastropieri, Scruggs, Spencer, & Fontana, 2003). This is
problematic for students with ID because this method of teaching typically does not address their
deficits (Agran, Cavin, Wehmeyer, & Palmer, 2006; Ellis, 1978; Erickson et al., 2015; Lifshitz et
al., 2016). Traditional teaching normally requires students to rote memorize abstract information
(Jacques, 1992; McCarthy & Anderson, 2000), which is a trait that students with ID struggle
with due to insufficient working, short, and long-term memory skills (Ellis, 1978; Lifshitz et al.,
2016). Likewise, McLeskey, Rosenberg, & Westling (2010) document that efficient note-taking,
which is synonymous with traditional teaching, is also problematic for students with ID because
it involves applying numerous complicated steps including: attending to lecture, activating short-
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term memory skills, ranking information according to importance, and recording information to
use at a later time, all of which are deficits of students with ID (Ellis, 1978; Jacques, 1992;
Lifshitz et al., 2016; McCarthy & Anderson, 2000).
To adequately address the needs of students with ID, Maheady, Sacca, and Harper (1988)
suggest the use of peer-mediated instructional strategies like Classwide Peer-Tutoring (CWPT),
to elicit academic success as well as address the many deficits students with ID possess.
Arreaga-Mayer (1998) further notes that the use of CWPT has yielded positive results for the
achievement of both academic and social behaviors of students with ID. CWPT has also
increased interpersonal skills (Gregory, Shanahan, & Walberg, 1985), as well as promoted social
and communicative skills progression (Budge, 2006; Brown, David, & McClendon, 1999;
Ferrari, 2004; McLean, 2004; Packard, 2003) of students with ID, which is beneficial for these
students well beyond the classroom.
Although there is a numerous amount of research that demonstrates positive academic
achievement and increased student engagement when peer-mediated instruction is used, some
teachers continue to prescribe to the traditional teaching style of lecture and note-taking (Gilboy,
Heinerichs, & Pazzaglia, 2015; Schwerdt & Wuppermann, 2011). Adleman and Taylor (2005)
note that during traditional teaching, students struggle to make adequate academic progress
because they lack the knowledge of efficient note-taking skills, especially students with ID. To
accommodate the needs of students that struggle academically, particularly those with
disabilities, during traditional teaching research suggests the use of guided notes (Adamson,
2013; Haydon et al., 2011; Heward, 1994). Studies conducted with undergraduate students
showed that when teachers used guided notes, the students were able to consistently demonstrate
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retention of the content from lectures as well as earned increased scores on quizzes, tests, and
exams (Austin Lee, Thibeault, Carr, & Bailey, 2002; Bahadourian, Tam, Greer, & Rousseau,
2006; Lazarus, 1993; Mastropieri et al., 2003; Musti-Rao, Kroeger, & Schumacher-Dyke, 2008;
Neef, McCord, & Ferreri, 2006; Sweeney et al., 1999). Individuals with ID face many obstacles
throughout their lives (Lehman et al., 2002). Among these obstacles are the long-term societal
expectations of individuals transitioning from secondary education: obtaining meaningful
employment, establishing and maintaining interpersonal relationships, as well as locating and
obtaining personal residence (Joshi, Bouck, & Maeda, 2012; Lehman et al., 2002; McConkey &
Mezza, 2001; Stephens, Collins, & Dodder, 2005; Test, Aspel, & Everson, 2006).
When students with ID reach the age of 14, secondary school teachers prepare a
transition plan for the students (Eckes & Ochoa, 2005; Klotz & Nealis, 2005; Plan Now, 2005;
Trainor et al., 2015; Transition Services, 2013; Wilson, 2010). This plan outlines the desires and
future of the students after completion of high school (Cameto, Levine, & Wagner, 2004; Yell,
2012). Past researchers suggest that 78% of individuals without disabilities enroll in PSE
programs; while a disproportionate rate ranging from 30% to 37% of individuals with ID enroll
(Blackorby & Wagner, 1996; Grigal, Hart, & Migliore, 2011; Wittenburg, Fishman, Golden, &
Allen, 2000; Zaft, Hart, & Zimbrich, 2004). Moreover, researchers suggest that due to the lack
of options, most individuals with ID between the ages of 18-22 “frequently remain in special
education programs on their high school campus while their non-disabled peers move on” (Zaft,
Hart, & Zimbrich, 2004, p. 45). Most employers, which offer sufficient compensation, expect
for their employees to have some form of post-secondary education training (Carnevale &
Desrochers, 2003). Therefore, it is imperative that individuals with ID enroll in PSE programs if
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an attempt is going to be made to decrease the unemployment and underemployment of
individuals with ID, as well as support these individuals with establishing and leading
independent lives (Braddock, Hemp, & Rizzoli, 2008; Butterworth, Smith, Hall, Migliore, &
Winsor, 2009; Migliore & Butterworth, 2008). Trainor et al., (2016) noted that successful
transition planning has yielded positive outcomes such as increased post-secondary education
enrollment, increased employment opportunities, as well as independent living for individuals
with ID.
Transition Plans
By the time students with ID reach the secondary education setting, teachers have enough
information to definitively identify the student’s strengths and weaknesses to determine the best
possible future outcomes for the student (Trainor et al., 2016). The transition plan functions as
an outline for the individual’s outcomes after completing high school (Cameto et al., 2004;
Wagner et al., 2005; Yell, 2012). Historically, individuals with ID were predominantly
considered more likely to participate in secluded and supported employment activities upon
completing high school (Hendricks & Wehman, 2009), or remain in high school classrooms until
the age of 22 (Zaft, Hart, & Zimbrich, 2004). Researchers suggest that there is a positive relation
between transition planning and successful outcomes for individuals with ID (Trainor et al.,
2016). Additionally, Trainor and colleagues (2016) credit the increase in enrollment in PSE
programs and positive post-school and employment outcomes to transition planning during
secondary educational years.
Introduced in IDEA (1990), transition plans are strategies meant to outline the future
desires and goals of students with disabilities (Cameto et al., 2004; Wagner et al., 2005; Yell,
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2012). When individuals with ID reach the age of 14, members of the Individualized Education
Program (IEP) team (i.e., special education teacher, general education teacher, the student, the
parents, etc.) collaborate to design a plan for the individual that is tailored to the individual’s
strengths, interests, requirements, and preferences (Trainor et al., 2015; Will, 1984). These goals
are documented in the individual’s IEP, and initially focused on securing employment for these
students after completing high school (Will, 1984). The focus of transition plans has expanded
to include post-secondary education opportunities for students with ID in recent years (Trainor et
al., 2015; Wagner et al., 2005).
Post-Secondary Education Programs for Students with ID
Adults with disabilities are two and a half times (Vallas & Fremstad, 2014) more likely
than individuals without disabilities to live beneath the poverty level and be completely
financially dependent on governmental assistance programs or family members for their support
(Hogan, 2012; Vallas & Fremstad, 2014). Enrolling in post-secondary educational programs is
an important step in establishing independence for students with intellectual disabilities, as well
as an important step in them obtaining gainful employment (Christopher-Allen et al., 2017;
Ryan, 2014; Will, 2010). Completion of PSE programs, including different vocational or
technical training programs, improves the likelihood of the individual participating in gainful and
rewarding employment (Christopher-Allen et al., 2017; Flannery, Yovanoff, Benz, & Kato,
2008; Gilson, 1996; Marcotte et al., 2005; National Council on Disability and Social Security
Administration, 2000; Stodden & Whelley, 2004; Yamamoto, Stodden, & Folk, 2014).
Hart (2006) defines post-secondary education as “education after the secondary level that
offers students with ID options of enrollment to include community colleges, four-year
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universities, vocational-technical colleges, as well as other various forms of adult education” (p.
2). These programs were designed as a means of getting individuals with ID in age-appropriate
educational and employment preparation settings after their 18th birthday, rather than remaining
on high school campuses or participating in sheltered workshops (e.g., Goodwill Industries of
America), where little to no training of this magnitude occurs (Fisher & Sax, 1999; Whitehead,
1979; Zaft, Hart, & Zimbrich, 2004).
Post-secondary education programs have been present on college campuses dating back
to the early 1970s (Neubert et al., 2001). However, these programs were exclusionary based, in
that the individuals with ID attended segregated classes, were not permitted to participate in
traditional academic courses with their non-disabled counterparts, and did not interact in
inclusionary social activities with their non-disabled counterparts on the campus (Zaft, Hart, &
Zimbrich, 2004). It was not until the 1990s, after the amendments to Individuals with
Disabilities Education Act (IDEA) of 1997, that the push for more inclusionary practices for
these students enrolled in post-secondary education programs occurred (Neubert et al., 2001).
With this endorsement came the implementation of College Career Connection (CCC), which
was a post-secondary education model demonstration research project established on a college
campus in Massachusetts (Neubert et al., 2001; Zaft, Hart, & Zimbrich, 2004). The purpose of
this project demonstration was to demonstrate the necessity of PSE training by showing positive
employment and life outcomes for the students that were enrolled in the PSE program (Kohler &
Chapman, 1999). CCC intended to assist individuals with ID selecting a program to attend,
applying and obtaining admission, and successfully completing a PSE program on a local college
campus (Zaft, Hart, & Zimbrich, 2004).
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CCC was funded by the Department of Education, Office of Special Education Programs
and developed by the Institute for Community Inclusion (ICC). ICC targeted 40 (20 students
that would receive post-secondary education training and 20 students that would not) students
with ID from different urban high schools in Massachusetts. The results of the study showed
positive, independent employment outcomes for the 20 students that were enrolled in the PSE
program (Zaft, Hart, & Zimbrich, 2004). Thus, verifying the prediction that PSE programs
increase the likelihood of obtaining competitive employment and independent living for students
with ID (Flannery, Yovanoff, Benz, & Kato, 2008; Grigal, Hart, & Migliore, 2011; Marcotte et
al., 2005; Yamamoto, Stodden, & Folk, 2014; Migliore & Butterworth, 2008; Zaft, Hart, &
Zimbrich, 2004).
With the success of the CCC study and due to the amendments of HEOA (2008), there
are more than 100 post-secondary education programs across 28 states today, and individuals
with ID now have options that have traditionally not been offered to them (Hart, 2006; Papay &
Griffin, 2013; Plotner & Marshall, 2014; Thoma, 2013). A product of this success is the
development of “comprehensive transition and postsecondary programs for students with
intellectual disabilities” (TPSID) (HEOA, 2008, Sec. 760, part 1). TPSID are degree, certificate,
or non-degree programs that are offered by higher learning educational institutes, and were
designed as a means of support for individuals with ID that wanted to receive specific instruction
geared towards gainful employment and independent living (Hartz, 2014; Public Law 110-315,
Sec. 709 and Sec. 760, 2008). HEOA permitted the use of grant funding to institutions of higher
learning to support TPSID programs for students with ID (Hartz, 2014).
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These post-secondary education models were designed to increase the opportunities for
employment and independent living for individuals with ID (Hartz, 2014). There are three vital
components mandated by the government that are associated with the successful implementation
of PSE programs: 1) high expectations (Kramer & Blacher, 2001; National Center on Secondary
Education and Transition, 2004; Thoma, 1999; Wagner, Newman, Cameto, Levine, & Mauder,
2007), 2) person-centered goals and training that promote positive post-school employment
outcomes (Agran & Hughes, 2008; Benz, Lindstrom, & Yovonoff, 2000; Thoma & Wehman,
2010; Wehmeyer, Agran, & Hughes, 2000), and 3) collaborative practices between the PSE
programs and external partners, community agencies and organizations that will support the
students during enrollment in the PSE program (Noonan, Morningstar, & Erickson, 2008;
Repetto, Webb, Garvan, & Washington, 2002; Wehman, 2011). Community agencies like
Vocational Rehabilitation (VR), have been instrumental in the success of post-secondary
education (PSE) programs for individuals with ID (Kline & Kurz, 2014). Prior to the
establishment of VR services, individuals with ID would remain in their high school classrooms
until the age of 22 (Zaft, Hart, & Zimbrich, 2004), or be subjected to supported, not competitive,
employment opportunities (Hendricks & Wehman, 2009). In some instances, without the
presence of VR, the development and sustainability of many PSE programs would not be
possible, thereby reducing the number and availability of opportunities for individuals with ID
(Noonan, Morningstar, & Erickson, 2008; Repetto, Webb, Garvan, & Washington, 2002;
Wehman, 2011).
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Vocational Rehabilitation
Elliot and Leung (2004) define VR as “the provision of some type of service to enhance
the employability of an individual who has been limited by a disabling condition” (p. 320).
Individuals with ID frequently face several hardships, including financial difficulties, because
they have had restricted access to opportunities for education and employability skills training,
which would be beneficial and prepare them for competitive employment (Elliot & Leung,
2004). This restriction forces individuals with ID to depend on governmental assistance or
support from family members to survive (U.S. Department of Health & Human Services, 2001).
At the beginning of the 20th century, individuals with ID depended upon citizens from the
private sector for financial support (Oberman, 1965). However, following World War II, the
Vocational Rehabilitation Act of 1954 was passed, in which the government allocated funds for
individuals with ID to receive rehabilitation services (Elliot & Leung, 2004; Rusalem, 1976).
The Vocational Rehabilitation Act (1954) was amended in 1973 to include Section 504. This
law “required institutions or programs receiving federal assistance to be accessible to persons
with disabilities” (Public Law 93-112, Sec. 504, 1973), including institutions of higher
education.
The enactment and amendments of the Vocational Rehabilitation Act paved the way for
more laws to be created to aid individuals with ID with post-school outcomes. In 1998, the
Workforce Investment Act (WIA) was enacted, which was created to strengthen and enhance
employment, training, and vocational rehabilitation programs (Storen & Dixon, 1999). The WIA
was designed to provide a restructured system of assistance that incorporates various
employment and training programs for employers and individuals seeking employment,
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including individuals with disabilities (Holcomb & Barnow, 2004). The first publicly funded
workforce investment law, this legislation formed a merger with the Vocational Rehabilitation
Act and further guaranteed rights for individuals with ID in the workforce (Holcomb & Barnow,
2004; Storen & Dixon, 1999).
There are seven principles that guide WIA (Holcomb & Barnow, 2004):


streamlined services: services meant to simplify and expand services for
individuals seeking employment and employers.



individual empowerment: individuals are encouraged to acquire the
necessary services and skills required to improve their employment
opportunities.



universal access: individuals have access to essential employment related
services.



increased accountability: local and state government entities, as well as
training providers, are responsible for their performance.



workforce investment boards: reinforced roles for local workforce
investment boards and the private sector.



enhanced state and local flexibility: local and state governmental entities
have flexibility to expand upon current legislative restructurings to
implement innovative and comprehensive workforce investment systems.



improved youth programs: programs are closely related to the job
market within the community and offer a solid connection between
academic and occupational learning.
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These principles produced several modifications to the organization and delivery of services
through these workforce programs (Boeltzig, Timmons, & Butterworth, 2008; Holcomb &
Barnow, 2004; Storen & Dixon, 1999).
Title I of the WIA grants individuals seeking employment access to post-secondary
training and/or employment opportunities, and eventually connects employers to a pool of
qualified applicants (Boeltzig et al., 2008). The central tenant of Title I is the creation of the
One-Stop employment centers (Holcomb & Barnow, 2004). These centers allow individuals
seeking employment to access an extensive array of work-related and training services (Storen &
Dixon, 1999). Under Title I of WIA, Congress mandated that individuals with disabilities must
be served effectively by the programs included in the systems, and the vocational rehabilitation
programs within each state must be an essential element of the workforce investment system
(Butterworth, Milgore, Nord, & Gelb, 2012). Authorized agencies that have previously provided
services to individuals with ID are mandated to extend their services to individuals with ID
through the One-Stop Career Centers (Storen & Dixon, 1999). These collaborators with the
One-Stop system include both state employment service and vocational rehabilitation agencies
(Hoff, 2000; Holcomb & Barnow, 2004).
Vocational Rehabilitation and the Collaboration with Post-Secondary Education Programs
Szymanski (1994), cites that transition is an important part of career development and
adult life for individuals with ID. Vocational rehabilitation (VR) services have been
instrumental in the transition process of individuals with ID, because they are responsible for
providing the necessary services that will assist the individual with ID achieve their educational,
career, and independent living goals (Individuals with Disabilities Education Improvement Act
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[IDEIA], 2004). Vocational rehabilitation services assist students with locating and obtaining
employment as well as locating post-secondary education programs to enroll in after high school.
Due to the significance of VR services throughout this process, it is imperative that a high level
of collaboration takes place between PSE programs and VR services (Agran, Cain, & Cavin,
2002; Milsom & Hartley, 2005).
The use of VR services by individuals with ID to access college curriculum is not a new
concept (Elliot & Leung, 2004; Fisher & Sax, 1999; Zaft, Hart, & Zimbrich, 2004). However,
the process of collaboration between VR and PSE has been a relatively new and confusing feat,
particularly because VR professionals lack experience with how to best serve students who
participate in PSE programs and both entities are confused as to the role that each one needs to
play to serve the student (Kline & Kurz, 2014; Plotner & Marshall, 2015). In fact, Plotner and
Marshall (2015) note that the only clearly defined role for either party, was that VR was
responsible for financially supporting the student. As time has gone by and more post-secondary
education programs have been established, more precise guidelines have been set and roles have
been clearly defined for both PSE programs and VR to make the collaboration process smoother.
For collaboration to be effective between VR and PSE programs, Kline and Kurz (2014) suggest
that the process include: the formation of collaborative partnerships between VR and PSE
programs, acquisition of proper information to determine and establish VR benefits eligibility for
students with ID prior to departing high school, and access to accommodation services for
individuals with ID while they are enrolled in institutes of higher learning. Furthermore, VR
services across the country have implemented several innovative services (i.e., Project SEARCH,
STEP Counseling, and The GECKO Program) to uphold the mandated collaboration between the
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two entities (Kline & Kurz, 2014). The successful collaboration between PSE programs and VR
services has proven to yield positive employment outcomes for individuals with ID; in that they
are becoming more marketable in the competitive workforce than their peers that do not
participate in post-secondary education programs (Kline & Kurz, 2014).
Carnevale, Smith, and Strohl (2011) reported that 59%, and by 2018 63%, of jobs in the
current job market require some type of PSE experience. Therefore, if students with ID are to be
successful in life and achieve the independent lives that they desire, it is vital that they complete
a PSE program geared towards their career desires (Bangser, 2008; Brewer et al., 2011; Carter,
Austin, & Trainor, 2012; Colley & Jamison, 1998; Karpur, Clark, Caproni, & Sterner, 2005).
Participating in post-secondary education programs increases individuals with ID “academic and
personal skill-building, employment, independence, self-advocacy, and self-confidence” (Hart,
2006, p. 1). Experiencing campus life while navigating through the high expectations of PSE
programs, assists individuals with ID in developing the necessary skills needed for them to lead
successful adult lives (Hart, 2006). Moreover, this experience increases individuals with ID
independence by allowing them to assume responsibility for their educational careers and future,
with reasonable accommodations and support, like their counterparts without disabilities, which
differs drastically from their secondary education experience (Carter et al., 2012; Ryan, 2014;
Will, 2010). In the post-secondary educational experience, the amount of responsibility and
accountability increases for students in post-secondary education programs (McKeon, Alpern, &
Zager, 2013). Students are expected to complete assigned tasks independently or with little to no
assistance (McKeon et al., 2013). Due to this type of structure, the instructional method and its
delivery becomes extremely vital if students are to be successful (Wehmeyer & Patton, 2012).
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Instruction in the Post-Secondary Classroom
Post-secondary education classrooms are structured differently from primary and
secondary classrooms in a variety of ways (McKeon et al., 2013). At this point in their
educational careers students have fewer opportunities for individual instruction with the
instructor, increased expectations concerning individual task completion, and higher expectations
of class participation (Briel & Getzel, 2009). Traditionally, professors issue a syllabus, usually
on the first day of class and discuss all the expectations for the semester (O’Connor, 2013).
Afterwards students are expected to read the assigned material, attend class, take notes if
necessary, occasionally respond to questions or engage in discussion, and display the knowledge
obtained by satisfactorily completing an assessment or project (O’Connor, 2013). With this
approach, professors discount the fact that students with ID require distinct, explicit instructions
and repetition to be successful in the classroom (Zager et al., 2013). They also do not consider
the fact that characteristically students with ID begin their educational careers several grade
levels behind their age-equivalent peers (Agran et al., 2006; Erickson et al., 2015) and certain
adaptive skills that typical developing peers have already acquired (i.e., working memory skills),
students with ID continue to show a deficit in (Ellis, 1978; Lifshitz et al., 2016). However,
actively engaging students with ID addresses the deficits of students with ID by allowing them
opportunity to practice application of the skills (McCarthy & Anderson, 2000), rather than
attempting to rote memorize (Jacques, 1992; McCarthy & Anderson, 2000), review prior
knowledge and associate it with new skills, and collaborate with peers to gain more
understanding of the skills being taught (Haydon et al., 2010; Hunter & Haydon, 2013; Maheady
et al., 1991; Maheady et al., 2002; Maheady et al., 2006; McMillen et al., 2016). Active
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engagement also reduces the likelihood of passive learning behavior in students with ID and
promotes full class participation (O’Connor, 2013).
In addition, professors place a significant amount of emphasis on the expectation of class
participation on the syllabus (Jones, 2008). The purpose of this is to hold the students
accountable for their learning process, to encourage them to come to class prepared, and
ultimately do well academically (Bean & Peterson, 1998; McKeon et al., 2013).
O’Connor (2013) notes that class participation is a significant component of the class
structure for instructors. In fact, professors typically reserve a portion of the final grade for class
participation to ensure that it is practiced (O’Connor, 2013). However, with the use of traditional
professor led teaching strategies (i.e., lectures) and traditional student response selection process
(i.e., Initiation-Response-Feedback), it can be quite difficult to elicit active student engagement
(Jones, 2008). Researchers suggest that traditional teaching methods encourage students to focus
on, or memorize, abstract insignificant facts rather than focusing on the application of essential
core objectives of the lessons, which is a struggle and in some cases a deficit, for individuals
with intellectual disabilities (Jacques, 1992; McCarthy & Anderson, 2000). During IRF, the
professor establishes and maintains control of class participation by asking a question, soliciting
student responses, either voluntarily or involuntarily, and finally offering feedback of the answer
(O’Connor, 2013). While this approach does allow for some engagement of the students, it is
habitually professor led and directed, only elicits responses from a limited number of students,
usually the higher-achieving students, and encourages the remaining students to take a more
passive role in the class as well as increases their unwillingness to participate (Jones, 2008;
O’Connor, 2013). On the other hand, actively engaging students allows for students to interact
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with the instructor as well as their peers as they think about and gain knowledge of the content,
which is an important component in the learning process for individuals with intellectual
disabilities (Gamson, 1991; McCarthy & Anderson, 2000; McKeachie, 1999). Active student
engagement allows individuals with intellectual disabilities to practice the application of the
skills being taught as well as work with peers that can offer insight of the content, in multiple
ways, that will assist the individual with ID in better comprehending the information (McCarthy
& Anderson, 2000). While lectures and Initiate-Respond-Feedback (IRF) have their place in
college classrooms and do yield some positive results, research suggests that students find this
type of class problematic and unpleasant, and perform better academically and absorb the
information, rather than just memorize it, when increased levels of active student participation
are present (Beishline & Holmes, 1997; Hattie, 2009; Levy & Peters, 2010; McCarthy &
Anderson, 2000; O’Connor, 2013; Qi & Weaver, 2005).
There are a variety of strategies that can be used in college classrooms to promote
student engagement. Included in these strategies are peer-mediated instructional strategies, such
as Peer Support Arrangements (Asmus et al., in press; Carter et al., 2016), Peer Tutoring (Meelee & Bush, 2003; Ryan, Reid, & Epstein, 2004; Tincani, 2004), and Numbered Heads Together
(NHT) that have proven to increase student engagement as well as academic performance
(Haydon et al., 2010; Hunter & Haydon, 2013; Maheady et al., 2006).
Theoretical Implications
The cooperative learning (CL) pedagogy encourages the element of student learning
(Tadesse & Gillies, 2015). The theoretical origins of CL derive from the pedagogical
perspectives explained in previous scholarly works that solely focus on the element of learning
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(Tadesse & Gillies, 2015). Previous scholars discussed learning as: 1) student achievement
(Dewey, 2007), social interaction (Lave & Wenger, 1991), participation in natural and cultural
integrated activities (Vygotsky, 1978), and peer collaboration (Rogoff, Turkanis, & Bartlett,
2001).
According to its theoretical roots, there are two essential components that CL are
comprised of, positive interdependence and individual accountability (Johnson & Johnson,
2009). Tadesse and Gilles (2015) cite that the notion of individual accountability is the path that
leads to significant collaboration between peers, which leads to positive interdependence. The
structure of the learning environment is fundamental in achieving the concept of positive
interdependence (Tadesse & Gilles, 2015). The assembly of CL groups calls for small,
heterogeneous groups, which allows members of the group to equally contribute to group
learning, acquire positive interpersonal relationships (Johnson, Johnson, & Smith, 2007), and
receive increased opportunities to respond (Hunter et al., 2016), all of which are essential for
diverse learners and yield positive academic achievement and social behavioral outcomes
(Haydon et al., 2012).
Academic Interventions for Secondary and Post-Secondary Students with ID
Opportunities to Respond
Effective instruction is a vital element in eliminating obstacles that interfere with
academic learning (Haydon et al., 2012). To combat these obstacles, Sutherland & Wehby
(2001) suggest that teachers provide students with increased levels of opportunities to respond
(OTR). Opportunities to respond are academic strategies that encourage a variety of student
responses (e.g., verbal, written, or gestural) and promote positive teacher-student interactions, by
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the teacher initiating an instructional prompt (e.g., question) and eliciting a response (e.g., unison
response, guided notes, or thumbs up/down) from the students (Haydon et al., 2012; Hunter et
al., 2016; Sutherland, Wehby, & Yoder, 2002). Increased rates of OTR has led to increased time
on-task as well as increased academic achievement (Blackwell & McLaughlin, 2005; Christle &
Schuster, 2003; Haydon et al., 2012; Sutherland, Alder, & Gunter, 2003). However, lecture and
standard note-taking continue to be the default method of instruction in both secondary and postsecondary settings (Creed, 1986; McLeskey et al., 2010). These traditional strategies include
several complex steps, (e.g., listening to lecture, categorizing information according to
importance, documenting information) which have proven to be challenges for students with ID
due to the deficits associated with their disability (Ellis, 1978; Jacques, 1992; Lifshitz et al.,
2016; McCarthy & Anderson, 2000). To adequately accommodate students with ID in classes
that favor traditional lecture and note-taking, research suggests teachers incorporate the use of
OTR strategies like guided notes (Haydon et al., 2012; Heward, 1994; Lazarus, 1991, 1993;
Sweeney et al., 1999).
Guided Notes
Note-taking can be challenging for individuals with disabilities (Anderson, Yilmaz, &
Wasburn-Moses, 2004). Adleman and Taylor (2005) credit the lack of proficient note-taking
skills as the reason for this challenge. Guided notes (GN), a form of opportunity to respond
(OTR), are teacher developed documents that coincide with the lecture content, used to assist
students in the note-taking portion of the lecture (Adamson, 2013; Haydon et al., 2011; Heward,
1994). Guided notes provide visual prompts by offering a blank space for the student to write
important facts from the lesson (Adamson, 2013; Lazarus, 1996; Sweeney et al., 1999). With
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guided notes, the teacher offers both verbal and visual prompts to assist the student in identifying
lecture content that needs to be prioritized and retained (Adamson, 2013). The use of verbal
prompting offers a modified structure for students to respond to the curriculum (Adamson,
2013). Additionally, the use of guided notes decreases the likelihood of off-task behavior or
apprehension about participating, especially for students with disabilities (Skinner, Pappas, &
Davis, 2005). Furthermore, the use of GN provides the students with a solid foundation of
information, in the form of notes, for future reference (e.g., tests and quizzes) and use (Anderson
et al., 2004). Moreover, Blackwell and McLaughlin (2005) noted an increase in the academic
performance of students with disabilities when guided notes were used. Likewise, researchers
have shown that the use of peer-mediated instruction has also demonstrated increased academic
achievement and on-task behavior for students with disabilities (Utley, 2001).
Peer-Mediated Instruction
Peer-mediated instruction (PMI) is another form of instruction in which the students take
on the active role of the teacher by collaborating with each other (peers) on the content,
delivering positive feedback instantly, and monitoring each other’s performance (Hoff &
Robinson, 2002; Maheady, Harper, & Sacca, 1988). Utley (2001) notes that the use of PMI
eases the transition of including students with disabilities into the lessons, improves academic
achievement, and enhances interpersonal relationships. Researchers suggest that components of
PMI have been demonstrated as effective in vocational (Simonsen, 2010; Utley, 2001) and
classroom (Ryan, et al., 2004) settings for individuals with disabilities (see Figure 1 below for
hierarchical organization of PMI strategies). As it relates to vocational rehabilitation settings,
components of PMI, specifically collaborative work groups, have been demonstrated as effective
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in supported employment models (Jahoda et al., 2008; Rogan, Hagner, & Murphy, 1993;
Simonsen, 2010; Wehman, Revell, Kregel, & Act, 1997), enclave models (Hanley-Maxwell,
Owens-Johnson, & Fabian, 2003; Rhodes & Valenta, 1985), and supplemental supportive
models (Fabian & Leuking, 1991). As it relates to classroom settings, there are three strategies
that embody the qualities of PMI: peer support arrangements (Carter, Cushing, & Kennedy,
2009), peer tutoring (Mee-lee & Bush, 2003; Ryan, Reid, & Epstein, 2004; Tincani, 2004), and
cooperative learning strategies (Johnson & Johnson, 1994; Slavin, 1999; Woolfolk, 2004).
Supported Employment Model
The supported employment model (SEM) is an alternative employment setting that
incorporates individuals with ID into the workforce (Kregel, Wehman, & Banks, 1989).
Individuals with ID enter SEM programs when they are not fully prepared to enter the
competitive employment field independently and require additional training (Bates, 1989; Kregel
& McDonald, 1988; Wehman & Kregel, 1985). Supported Employment Model programs offer
meaningful daily activities for individuals with ID, as well as financial independence, social
inclusion, and social prestige (Jahoda, Kemp, Riddell, & Banks, 2008).
The train-place-train-follow-up (TPTF) (Lagomarcino, 1986; Rusch, 1993) and placetrain-follow-up (PTF) (Wehman, 1986) are two methods used to train individuals with ID in
SEM programs. The TPTF approach analyzes the employment skills required by the employer
and compares it to the list of skills that the individual with ID possess and lack (Jahoda et al.,
2008). From here, the required employment tasks are broken down into distinctive steps that the
individual continuously practices until each skill is mastered (Jahoda et al., 2008).
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The PTF approach allows for individuals with ID to obtain employment within the
community and receive training on the required skills at the employment site, in hopes that the
individual with ID will be able to satisfactorily complete the required skills and retain the job
after training (Kregel et al., 1989).
In both approaches, the use of natural supports is a vital component of the process
(Jahoda et al., 2008; Kregel et al., 1989; Wehman et al., 1997). Natural supports are
employment partnerships that are available in the employment setting to assist the individual
with ID with mastering the skills that are essential to the individual’s competitive employment
success (Jahoda et al., 2008; Rogan et al., 1993; Wehman et al., 1997). The use of natural
supports in SEM programs mirror the use of Peer-Mediated Instruction in classroom settings
(Simonsen, 2010) by allowing the individuals with ID to collaborate with peers (i.e., job
coaches) in the employment settings to learn necessary skills (Jahoda et al., 2008; Rogan, et al.,
1993; Wehman et al., 1997). In contrast, the enclave model focuses on groups of individuals
with ID collaborating to accomplish a task in an employment setting (Kregel et al., 1989).
Enclave Model
An enclave is a SEM in which individuals with ID work together in a small group to
accomplish explicitly defined tasks relative to the employment setting (Hanley-Maxwell et al.,
2003; Rhodes & Valenta, 1985). Individuals with ID training under the enclave model earn
salaries that are centered around the person’s productivity (Rhodes & Valenta, 1985).
Additionally, the groups receive constant round-the-clock supervision and training from the
employer or a representative from the local vocational rehabilitation agency (Kregel et al., 1989).
While placement of individuals with ID can be in community settings for the enclave model,
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training is characteristically conducted in sheltered workshop settings and coupled with intensive
natural support services (Harley-Maxwell et al., 2003; Wehman & Kregel, 1985). Individuals
with ID can attend enclave model programs to strengthen specific employability and job-related
skills needed before competitive job placement occurs (Kregel et al., 1989). Enclave models can
also serve as continuing employment for individuals that are not fully prepared to enter the
competitive workforce (Keel, Mesibov, & Woods, 1997). However, to achieve lasting effects of
employability and job-related skills for individuals with ID in competitive employment settings,
research suggests using supplemental supportive models (Rhodes, Sandow, Mank, Buckley, &
Albin, 1991).
Supplemental Supported Models
The use of supplemental supported models has proven to be both financially responsible
and convenient for employers because it allows employers and colleagues to collectively offer
constant support for individuals with ID (Rhodes et al., 1991). Employers have been known to
elicit appropriate employment behaviors by using additional natural supports (i.e., environmental
cues) (Fabian & Lueking, 1991; Fabian, Luecking, & Tilson, 1995). It is important to note that
these supplemental natural supports are not meant to serve as a substitute for appropriate training
needed for individuals with ID to not only maintain employment, but to progress in their fields
(Fabian & Leuking, 1991). After all, research suggests that with proper training and time,
individuals with ID have successfully demonstrated the ability to acquire and perform tasks in
competitive employment settings (Mechling & Hurndon, 2007).
Peer Support Arrangements. Peer support arrangements are person-centered
interventions that allow for a minimum of two peers without disabilities to be responsible for
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delivering academic and social support to the individual with ID (Carter, Cushing, & Kennedy,
2009). The peers without disabilities are given an initial training session on how to work
collaboratively with the individuals with ID during various instructional activities. After the
initial training, the educational staff provides the peers with continuous support on their
collaborative efforts (Carter et al., 2016; Carter, Cushing, & Kennedy, 2009). The use of this
research-based intervention offers support for students with ID as they access the general
curriculum and engage in daily activities, and has been assessed extensively in both middle and
high school settings (Asmus et al., in press; Carter et al., 2016). Similar to the enclave model in
vocational settings (Harley-Maxwell et al., 2003; Wehman & Kregel, 1985), the use of peers
(natural supports) in post-secondary classrooms provides continuous and immediate support to
students with ID and reduces the need for additional personnel to assist students in the classroom
(Wehman, Kregel, & Barcus, 1985). Another option that can be used to strengthen the academic
deficits that individuals with ID have is peer tutoring (Mee-lee & Bush, 2003; Ryan,
Reid, & Epstein, 2004; Tincani, 2004).
Peer-Tutoring. Peer-tutoring is a form of peer-mediated instruction (PMI) that allows
students to take on the role of the teacher and help their peers with instructional content via
discussion, offering feedback, and monitoring each other’s performance (Mee-lee & Bush, 2003;
Ryan, Reid, & Epstein, 2004; Tincani, 2004). Budge (2006) suggests that peer-tutoring provides
support and reinforcement to students with academic deficits. Additionally, research notes that
peer-tutoring promotes the creating or progressing of social and communication skills, increases
qualities like tolerance and empathy, improves a student’s academic self-efficacy, and increases
the student’s academic achievement (Budge, 2006; Brown, David, & McClendon, 1999; Ferrari,
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2004; McLean, 2004; Packard, 2003). Peer-tutoring has yielded positive results across academic
settings, which has led to increased student engagement. Likewise, other forms of PMI, such as
cooperative learning, particularly Numbered Heads Together (NHT) are being used in
classrooms to encourage: a) the activation of prior knowledge and its connection with new skills
being taught, b) engagement of students and interest in material being taught, c) chances for
teachers to assess student knowledge by asking higher-ordered thinking questions, and (d)
collaboration with peers and the sharing of ideas by examining a problem and generating a
solution; as well as increasing on-task behavior (Haydon et al., 2010; Hunter & Haydon, 2013;
Maheady et al., 1991; Maheady et al., 2006).
Cooperative Learning
Cooperative learning (CL), a form of PMI, is defined as a set of instructional methods
that involve students working collaboratively in heterogeneous groups with minimal assistance
from the teacher to maximize the group’s learning both collectively and individually (Johnson et
al., 1998; Maheady, Harper, & Mallette, 2001; Slavin, 1999; Smith, 1995; Woolfolk, 2004).
When used, CL has been known to accommodate students with a variety of cultural backgrounds
and learning styles (Friend & Bursuck, 2009; Gilles, 2007). Furthermore, Oortwign, Bockaerts,
and Vedder (2008) noted that successful implementation of CL strategies resulted in increased
collaboration between students from diverse backgrounds. Johnson and Johnson (1994) reported
increased cooperative learning for students with various academic abilities. Research has also
shown increased active student engagement when CL has been used (Haydon, Maheady, &
Hunter, 2010; Hunter & Haydon, 2013; Kemp & Carter, 2006; McMillen, 2016). There are five
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essential components to make cooperative learning groups successful (Johnson & Johnson 1999;
Johnson et al., 1991; Putnam 1998):


positive interdependence: group members depend on each other for
assistance, clarification, and direction.



face to face interaction: group members work in close proximity
collectively, instead of individually, throughout the classroom.



individual group accountability: group members are responsible for
their own comprehension of the skills taught and the successful
completion of assessments issued for evaluation.



collaborative skills: group members offer feedback, come to a consensus,
and ensure that each member is contributing to the completion of a task.



group processing: group members check each other’s growth to ensure
the structure of the group is sufficient and efficiently operational.

Previous research has demonstrated improved academic achievement and increased active
student engagement when CL learning strategies (i.e., Numbered Heads Together) have been
used (Haydon, Maheady, & Hunter, 2010; Hunter & Haydon, 2013; Kemp & Carter, 2006;
McMillen, 2016).
Numbered Heads Together
NHT is a form of peer-mediated instruction, which stemmed from Kagan’s cooperative
learning strategies (Haydon et al., 2010; Hunter & Haydon, 2013; Maheady et al., 1991;
Maheady et al., 2002; Maheady et al., 2006; McMillen et al., 2016). A distinctive questioning
approach for teachers, NHT is known for its improving effects on students’ academic
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achievement scores and level of engagement (Maheady et al., 2006). Hunter, Dieker, and
Whitney (2016) partially attribute the positive results associated with NHT to the increased rates
of OTR, specifically unison responding, which is a central tenant of NHT. The elements of NHT
include: positive interdependence, face to face interaction, individual group accountability,
collaborative skills, and group processing (Johnson & Johnson, 1999; Kagan, 1989). The
execution of NHT encompasses students being placed in heterogeneous groups of 3-4 students
that comprise at least one higher achieving, one lower achieving, and one average achieving
student. Next, the teacher assigns each student a number (1-4). Then, the teacher discusses the
rules of NHT. Next, the teacher poses a series of questions and instructs the students to “put
their heads together” to collaborate with their team to establish an answer. Finally, the students
reveal their answer to the teacher and the teacher uses this opportunity to distinguish between the
correct and incorrect answer, offer feedback, and compensate the students that give the correct
answer (Maheady & Mallette, 1991).
Students that participate in the use of NHT strategy reap several benefits: a) offers
students the opportunity to activate prior knowledge and connect it with new skills being learned,
b) it encourages student engagement and interest in material being taught, c) presents the teacher
with new opportunities to test the students’ knowledge by asking higher-order thinking
questions, and (d) increases student comprehension by promoting collaboration with peers and
the sharing of ideas by investigating a problem and producing a solution (Haydon et al., 2010;
Hunter & Haydon, 2013; Maheady et al., 1991; Maheady et al., 2002; Maheady et al., 2006;
McMillen et al., 2016).

40

Peer-Mediated
Instructional Strategies

Classroom Settings

Vocational Settings

Supported
Employment
Models

Enclave
Models

Supplemental
Supported
Models

Peer Support
Arrangements

Peer Tutoring

Figure 1. Peer-Mediated Instructional Strategies Hierarchical Flowchart

Cooperative
Learning
Strategies

Numbered
Heads
Together

Summary of the Literature on the Effects of NHT
This section analyzes the six previous NHT studies that were conducted. Table 1
provides a summary of the previous six studies including the authors, participants, research
design, independent and dependent variables, and results of the studies.
The Maheady et al., (1991) study examined the effects of NHT on social studies quiz
scores and on-task behavior for 20 third grade students. Additionally, the authors investigated
the effects of both Whole Group Question and Answer and Numbered Heads Together on the
teacher questioning- students’ response behavior. To track this data, the authors created a data
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sheet to track the number of students that demonstrated hand-raising behavior to respond, the
number of correct and incorrect responses given by the students, and the feedback given by the
teacher. Using an alternating treatment design, Maheady et al., (1991) assessed the effects of the
NHT strategy and compared it with the effects of the Whole Group Question and Answer
(WGQ&A) strategy. Results indicated that both dependent variables, social studies quiz scores
(WGQ&A, M=68.5%; NHT, M=84.3%) and on-task behavior (WGQ&A, M=39%; NHT,
M=71%), increased when NHT was implemented as compared to WGQ&A. In regard to the
teacher questioning-students’ response behavior, the teacher questioning approach changed
during the alternation between NHT and WGQ&A. Results indicated that the teacher posed two
times as many questions during the WGQ&A condition than the NHT condition. As it relates to
students’ responses, students answered 85% (phase 1) and 65% (phase 2) of the questions
correctly during WGQ&A, and 82% during the initial implementation of NHT. During the third
experimental phase of NHT, the students correctly answered the majority of the questions.
Teacher feedback was continuous and frequent during both conditions. Social validity data was
assessed to rate the acceptability of the NHT strategy. Approximately 66% of students agreed
that NHT should be implemented in schools. Likewise, 68% of students felt that they were
treated fairly during the NHT condition. Moreover, 90% of the students agreed that NHT
assisted them in better understanding social studies curriculum.
In the second study, Maheady et al., (2002) replicated and extended the literature on their
preceding study (Maheady et al., 1991) by examining another population (middle school
students) and content area (chemistry). The authors compared the effects of NHT, Response
Cards (RC), and WGQ&A techniques on Chemistry quiz scores and on-task behavior of 21 sixth
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grade students. The authors also investigated the effect of each intervention (WGQ&A, RC,
NHT) and frequency of teacher-posed questions about the lessons and number of active student
responses (ASR). In this study, four of the students were identified as having a disability, four
were receiving remedial reading services, and 2 of the students were English as a Second
Language Learners (ESL). The authors found that both percentage of science quiz scores
(WGQ&A, M=73.2%; NHT, M=81.6%; RC, M=81.5%) and percentage of time on-task
(WGQ&A, M=80% vs. RC, M=90%, vs. NHT, M=98%) increased in both the RC and NHT
conditions in comparison to the WGQ&A condition. As it relates to the second research
question, results indicated that the number of questions posed by the teacher was constant across
all conditions. There was an extreme difference as it relates to ASR. Under the WGQ&A
condition only 15% of students participated, while 85% actively participated during the RC
condition, and 98% actively participated in the NHT condition. The students completed two
surveys to assess their satisfaction of the interventions. Overall, the students preferred both the
RC and NHT conditions rather than the WGQ&A condition. While the students thoroughly
enjoyed the intervention conditions and agreed that the interventions helped them work well with
their peers and comprehend science content better, they were not in favor of the daily quizzes.
However, when asked which intervention should be practiced in the school for the remainder of
the year, 50% of the students said RC and the other 50% voted for NHT. The authors also issued
imitation money for the Spend-A-Buck assessment to see which strategy the students would
purchase. Students paid $19.16 for the WGQ&A strategy, $38.61 for NHT, and $39.72 for RC.
The third study, Maheady et al., (2006), used an A-B-BC-B-BC design to investigate the
effects of Numbered Heads Together (NHT) and Numbered Heads Together plus Incentives
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(NHT+I) on science quiz scores of 23 6th grade students. Two of the students were identified as
having a disability and eight students were identified as English Language Learners (ELL).
During the A phase, the investigator implemented WGQ&A. The B phase consisted of
implementing NHT, followed by the implementation of NHT+I during the BC phase. Results
indicated that percentage correct on chemistry quiz scores increased when NHT was
implemented. However, quiz scores were the highest when NHT+I was implemented in
comparison to WGQ&A (WGQ&A, M=72.4%; NHT, M=80.3%; NHT+I, M=89.2%). The
authors modified a version of the Spend-A-Buck satisfactory survey to assess the students’
acceptability of each condition. The students were given fictitious money and asked to write
how much they would pay for each condition. The amount was calculated for each option. The
students paid $0.79 for WGQ&A, $5.89 for NHT, and $12.82 for NHT+I.
The Haydon, Maheady, and Hunter (2010) study was an extension of the Maheady et al.,
(2006) study. The authors extended the Maheady et al., study by: examining another population
(i.e., 7th grade students with disabilities in a special education classroom), taking a more in-depth
look into the NHT and NHT+I strategies, and investigating a new content area, language arts.
Using an alternating treatment design, Haydon et al., (2010) investigated the effects of NHT and
NHT+I on percentage correct on language arts quiz scores and percentage of time on-task of 3
seventh grade students in a self-contained special education classroom. Each of the student
participants were identified as having a disability. The results indicated that the language arts
quiz scores increased when NHT and NHT+I was implemented as compared to the baseline (BL)
condition (BL, M=42%; NHT, M=61.4%; NHT+I, M=61.9%). Likewise, student percentage of
time on-task improved in the NHT and NHT+ I conditions in comparison to the BL condition
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(BL, M=66%; NHT, M=97%; NHT+I, M=96.6%). Despite the findings, the authors note that
there is a lack of precise evidence that one NHT strategy was more effective than the other. The
authors had the students and teacher complete a 4-pt Likert-scale assessment to rate the
acceptability of the interventions. The teacher rated both NHT and NHT+I as helpful
interventions and noted that some positive results were yielded in students’ reading
comprehension. The teacher also noted that the students worked well together during both NHT
conditions. Two of the three students preferred the NHT+I intervention instead of NHT. In
contrast, one student preferred NHT instead of NHT+I.
Hunter and Haydon’s (2013) study extended the Haydon et al., (2010) study by
examining another population (students identified as having EBD), examining the use of a
preference assessment in the NHT+I phase, and working with yet another new content, math.
Using an alternating treatment design, Hunter and Haydon (2013) investigated the effectiveness
of NHT and NHT+I on the on-task behavior and math quiz scores of 4 middle school students
identified with EBD in a self-contained special education classroom. Results indicated that
student percentage of time on-task was the highest during the NHT+I condition in comparison to
the NHT and BL conditions (BL, M=48.3%; NHT, M=76.5%; NHT+I, M=93.9%). Similarly,
student math quiz scores also increased the most during the NHT+I condition in comparison to
the NHT and BL conditions (BL, M=26.2%; NHT, M=63.5%; NHT+I, M=80.1%). The teachers
and students were asked to complete social validity surveys to assess the acceptability of the
NHT conditions. The teacher rated the NHT strategies favorably and noted that she would use
the strategies in the future. She also noted that the NHT strategies had a positive effect on math
performance and on-task behaviors. Likewise, the students rated the NHT strategies favorably.
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In fact, 75% of the students noted that they enjoyed working in groups, as well as noted that they
participated in the lessons more during the NHT conditions.
The McMillen et al., study (2016) extended the previous studies (Haydon et al., 2010;
Hunter et al; 2011; Hunter & Haydon, 2013) by investigating the effects of NHT on the
percentage correct on science quiz scores (dependent variable) of 9th grade students. This study
further extends the literature by observing a new population, using write-on boards to balance
and monitor each group member’s response opportunities during group collaboration, and
examining a new subject area (e.g., Biology). The study looked at 23 (15F, 8M) culturally
diverse 9th grade students in a small urban area in a northeastern state. The authors used an A-BA-B withdrawal design to evaluate the effects of NHT (independent variable). During the
baseline condition (phase A), the teacher reviewed previous content and introduced new material
using lecture and randomly asked the students questions often. The students used guided notes
and hand-raising to ask and answer questions. The students submitted short written responses
twice a week, and were administered quizzes at the end of the week on iPads. Once a pattern
was determined in the data path, NHT was introduced (phase B). During this phase the teacher
reviewed previous material and new content and frequently asked the students questions. Instead
of the students raising their hands, the NHT procedure was followed. At the end of the week the
students were administered a quiz electronically. The results indicated that the students’
performance on the quizzes improved when NHT was implemented (i.e., Phase A1, M=53%;
Phase B1, M=75%; Phase A2, M=58% Phase B2, M=71%), and using a 5-pt Likert-scale
assessment both the teacher and students rated the intervention favorably. Despite these
findings, a gap in the literature remains because research has not been extended to the post-
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secondary setting, the individuals with ID population, or other content areas. The authors note
that the teacher and the students rated the NHT strategy favorably.
Table 1.
Studies Examining the Effects of Numbered Heads Together (NHT)
Authors
Participants
Design
Independent
Variable
18 (13F, 5M) A-B-A-B
BL, NHT
McMillen,
culturally
Withdrawal
Mallette,
diverse 9th
Smith, Rey,
grade students
Jabot,
MichielliPendl, &
Maheady,
(2016)

Dependent
Variable
Percentage
correct on
daily 10question
science
(biology) quiz

Results
Increased quiz
scores in
NHT
condition in
comparison to
BL

Social
Validity
Yes

Hunter and
Haydon
(2013)

4 (1F, 3M)
middle-school
students with
EBD

Alternating
Treatment

BL, NHT,
NHT+I

Percentage
correct on
daily 10question math
quiz, on-task
behavior

NHT+I
yielded higher
time on-task
and math quiz
scores than
both BL and
NHT

Yes

Haydon,
Maheady, &
Hunter
(2010)

3 (1F, 2M) 7th
grade students
with
disabilities

Alternating
Treatment

BL, NHT,
NHT+I

On-task
behavior and
percentage
correct on
daily
language arts
quiz scores

Increase in
time on-task
and language
arts quiz
scores during
NHT and
NHT+ I in
comparison to
BL

Yes

Maheady,
MichielliPendl,
Harper, &
Mallette
(2006)

23 (8F, 15M)
6th grade
students (2
students
identified
with
disabilities, 8
students were
ELL)

A-B-BC-BBC

WGQ&A,
NHT, NHT+I

Percentage
correct on
daily 10question
science
(chemistry)
quiz

NHT +I was
more effective
than
WGQ&A and
NHT on the
students’
science
(chemistry)
quiz scores

Yes

Maheady,
MichielliPendl,
Mallette, &
Harper
(2002)

21 (14F, 7M)
6th grade
students (4
students
identified
with
disabilities, 4

Alternating
Treatment

RC,
WGQ&A,
NHT

Percentage
correct on
daily
chemistry
quiz scores,
on-task
behavior

Increased
chemistry
quiz scores
and time ontask during
the RC and
NHT phases

Yes
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receiving
remedial
reading, 2
were ESL)

Increased
Yes
social studies
quiz scores
and time ontask during
NHT
condition in
comparison to
WGQ&A
condition
Note: BL=Baseline, NHT= Numbered Heads Together, NHT+I= Numbered Heads Together plus Incentive Package,
RC= Response Cards, WGQ&A= Whole Group Question & Answer
Maheady,
Mallette,
Harper, &
Sacca (1991)

20 (10F,
10M) 3rd
grade students

in comparison
to the
WGQ&A
condition
Alternating
Treatment

WGQ&A,
NHT

Percentage
correct on
daily social
studies quiz
scores, ontask behavior

Purpose of the Proposed Study
Presently, there have been six studies conducted using the NHT strategy (Haydon et al.,
2010; Hunter & Haydon, 2013; Maheady et al., 1991; Maheady et al., 2002; Maheady et al.,
2006; McMillen et al., 2016). The author’s investigation will extend the literature of previous
research studies (Haydon et al., 2010; Hunter & Haydon, 2013; Maheady et al., 1991; Maheady
et al., 2002; Maheady et al., 2006; McMillen et al., 2016) through examining the effectiveness of
Numbered Heads Together (NHT) upon on-task behavior and quiz scores on employability skills
content (i.e. counting money, interviewing for employment, conflict resolution, etc.) of students
with intellectual disabilities in a post-secondary education program. The investigation will also
extend the literature of the studies by: (a) working only with students that have been diagnosed
with ID (b) working with students in a post-secondary education setting, and (c) working with a
program specific content area, employability skills. Furthermore, it will expand upon the
literature on the topic of post-secondary education programs for individuals with disabilities, as
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there is a limited amount of information on this subject and population (Neubert et al., 2001),
hence the purpose of the current study.
Research Questions
1. Within the instructional content area of employability skills, what are the effects of two
differing academic interventions (Numbered Heads Together or Guided Notes) on ontask behavior of students with intellectual disabilities in a segregated post-secondary
educational program classroom?
2. Within the instructional content area of employability skills, what are the effects of two
differing academic interventions (Numbered Heads Together or Guided Notes) on the
scores of teacher-created quizzes on employability skills content of students with
intellectual disabilities in a segregated post-secondary educational program classroom?
3. Could the on-task behavior and scores on teacher-created quizzes on employability skills
content be maintained in the Numbered Heads Together or Guided Notes best treatment
condition for three consecutive sessions?
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CHAPTER 3
METHODS
Presently, there have been six studies conducted using the NHT strategy (Haydon et al.,
2010; Hunter & Haydon, 2013; Maheady et al., 1991; Maheady et al., 2002; Maheady et al.,
2006; McMillen et al., 2016). In the McMillen et al., (2016) study the authors examined the
effects of the NHT strategy on science quiz scores of 9th grade students. Results indicated
improved science quiz scores when NHT was implemented. The current study extended the
McMillen et al., (2016) study by 1) working with students with ID, 2) investigating in a postsecondary setting, and 3) working with a different content area.
Setting
The post-secondary education program utilized in the study was a specialized program
created for individuals with ID, located on the campus of a four-year university of an urban city
in the Mid-South of the United States. The specialized PSE program is a 60-hour
Comprehensive Transition and Postsecondary Program that specializes in assisting individuals
with ID with receiving the necessary training to obtain and maintain employment. Completion
of the program results in the individual with ID receiving a certificate of completion in Career
and Community Studies. The racial/ethnic make-up of the students in this PSE program was
approximately 62% African American, 36% Caucasian, 1% Asian American, and 1% Native
American. The participants of the study were observed 100% of the time in a segregated postsecondary education program classroom on the college campus. There was a total of twenty
students, one teacher, four paraprofessionals, one sign language interpreter, two behavior
specialists, and the primary investigator in the classroom during the study.
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The classroom was arranged in four rows of four rectangular tables. The tables were
aligned horizontally across the classroom and each table sat two students. In the front of the
room was a large chalkboard and projector screen accompanied by two small bulletin boards on
the side of the room. The computer that the teacher used during instruction was located in the
front left corner of the room. There was also a long rectangular table (approximately two student
tables long), which held a small podium, located in front of the classroom to the right of the
computer. The primary investigator was stationed in the front right corner of the classroom.
There was enough space in the classroom for the students to work in their groups during the
NHT intervention phase comfortably; while allowing the primary observer, and additional
observers (graduate student, advising professor etc.), as needed, to observe and document the
data.
Materials
The required materials for the study were 5 hand-held dry erase boards (with dry erase
markers, dry erasers) 1 pair of dice, large dry erase board with projector or interactive
whiteboard, Microsoft PowerPoint and index cards. Academic content was supplied from the
Life Centered Education (LCE) curriculum, which was essential to the study.
Developed by practitioners and professional members of the Council for Exceptional
Children (CEC), the LCE curriculum is comprised of 20 skill classes, which are organized into
three fundamental categories: daily living skills, self-determination and interpersonal skills, and
employability skills (Council of Exceptional Children, 2017). The LCE curriculum involves the
integration of classroom instruction with the application of taught skills in community settings in
order to prepare individuals with ID to become productive citizens within their community
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(Council for Exceptional Children, 2017). Furthermore, this transition curriculum has been
upgraded several times since its creation, and has evolved into one of the most extensively used
curriculums for individuals with disabilities in all 50 states (Council for Exceptional Children,
2017).
Participants
The purpose of this study was to investigate the effects of Numbered Heads Together
(NHT) on students with intellectual disabilities on-task behavior and percentage correct on quiz
scores on employability skills content (i.e. counting money, interviewing for employment,
conflict resolution, etc.) in a post-secondary educational setting. In accordance with the
guidelines mandated by the University of Memphis Institutional Review Board, the experimenter
obtained written consent from the teacher, the parents of students that do not have
conservatorship of their rights, and the students participating in the study.
Teacher. One teacher served as a participant in the study to be conducted. The teacher
was an African-American female, age 23 with 2 years of teaching experience at the postsecondary level. The teacher participant: (a) has a Bachelor’s degree in Professional Studies, (b)
has been teaching in this specialized PSE program for 2 years, (c) has worked as a
paraprofessional for three years in an early childhood setting and (d) gave consent to participate
in this study. The teacher participant was also selected based on: interest in receiving assistance
in ensuring that the students enrolled in the employability skills class acquired and applied the
skills necessary to obtain and maintain employment.
Students. As noted in Table 2, three target students (names are pseudonyms) participated
in the study. Written consent was requested for all twenty of the freshmen students in the class.
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To assist with controlling for extraneous variables, the primary investigator set specific
eligibility criteria for the participants. First, the participants must have had no prior contact with
the curriculum. Next, the participants had to have a diagnosis of ID only. Finally, there were a
variety of ability levels in the population, therefore the primary investigator chose to solely target
the students that demonstrated a severe need for additional support in grasping the employability
skills curriculum. The teacher reviewed prior secondary school performance reports as well as
intelligence assessments to select the target students and determine their academic needs.
Because the students’ assessments were outdated, an intelligence assessment was conducted on
the participants prior to their participation in the study (Spring 2017). Each student received
special education services within a self-contained special education classroom and had an
individualized education plan (IEP) during their tenure in the K-12 setting. Additionally, each
student graduated from high school with a certificate of completion in lieu of a high school
diploma. All student participants in the study were between the ages of 1829 years old and
were diagnosed with an intellectual disability (ID). Because the student participants were at least
18 years of age, parental consent was only obtained for students that did not have
conservatorship of their rights. The students that had conservatorship of their rights were asked
to consent to participate in the study. The student participants were selected based on the level to
which the employability skills content was being mastered by the student.
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Table 2.
Student participant demographic information
Participant
Gender
Age

IQ

Disability
Category

Ethnicity

Anthony

Male

26

49

ID

AA

William

Male

19

54

ID

AA

75

ID

AA

Male
18
Roger
Note: AA= African American, ID= Intellectual Disability

Dependent Measures
On-task behavior. The first dependent variable being measured in the study was on-task
behavior. “On-task behavior was defined as being any occurrences of student behavior that are
suitable for assigned activities. Appropriate behaviors included (a) eyes directed toward the
teacher while she was speaking, (b) students reading and/or writing in response to a teacher
directive, (c) students discussing content-related material, and (d) students raising hands to
respond to questions” (Maheady et al., 1991, p. 27). To ensure that on-task behavior was
measured accurately and consistently, visual sweeps were conducted on each participant in thirty
seconds (3 ten second intervals) intervals during the 30-minute data collection session. A visual
sweep occurred when the data collectors scanned the room to record if the students were on-task.
For example, at the end of the first ten seconds the data collectors observed Student A and
recorded if the student was on-task. When the next ten seconds elapsed, the data collectors
observed Student B and recorded data. After the next ten seconds elapsed, the data collectors
observed Student C and recorded data. Then the thirty second interval started over again with
Student A. The data collectors continued the alternating visual sweeps of each student every ten
seconds for the duration of each 30-minute session. This was done to ensure that the data
collectors were focusing on the same student at the same time each session. The students that
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exhibited one of the defined behaviors (on-task) were counted as being on-task. In contrast, the
students that did not exhibit one of the previously defined behaviors were not counted.
Quiz Scores. The students were administered a 10-item multiple choice quiz immediately
following the conclusion of each lesson. The quiz was administered by the teacher. The teacher
assessed the students by the total number of correct answers the students gave on the quiz. The
students’ quiz percentage was calculated by taking the number of correct responses and dividing
it by the total number of responses and multiplying the quotient by 100. Quiz items were related
to material retrieved from the LCE curriculum.
The participating teacher and primary investigator retrieved information from the LCE
curriculum (Council of Exceptional Children, 2017) to create the quizzes on employability skills
content. Employability skills are the basic skills required for individuals to obtain, maintain, and
be successful on a job (Robinson, 2000). These skills, mindsets and behaviors allow employees
to work well with their colleagues and employers as well as understand and solve workplace
scenarios and problems that may arise. This component of LCE curriculum identified the
teachable job readiness skills that will assist individuals with obtaining and maintaining gainful
employment. A vocational rehabilitation specialist and a faculty member at the university with
expertise in vocational rehabilitation reviewed each quiz for consistency, accuracy, and
difficulty.
Independent Measures
Numbered Heads Together. The teacher implemented the NHT strategy in a random
alternating fashion. The teacher presented the lesson information on a projector screen using a
power point. The teacher posed a question and asked the students to collaborate to come up with

55

an answer. After allowing the students to deliberate for a pre-determined amount of time (i.e.,
30-seconds), the teacher rolled a dice to determine which student would answer the question.
Each student with the corresponding number from the dice gave the answer for their group.
After reviewing the answers, the teacher provided positive or corrective feedback and proceeded
to the next question until the students had answered 10 questions.
Guided Notes. In an interview with the teacher conducted by the primary investigator,
the primary investigator learned that the teacher used guided notes as a part of her lecture to
address the fine motor deficits associated with the participants’ disability. The teacher felt that
the students wrote at a slower pace and were missing the key information needed to be successful
in the class. Retrieving information from the LCE curriculum (Council of Exceptional Children,
2017), the participating teacher and primary investigator collaboratively created the PowerPoints
and GN for each session. The teacher distributed a paper copy of the PowerPoint that was to be
presented to the class during each lecture session. The documents had blank spaces where
information (i.e., vocabulary, definition, etc.), the teacher deemed important, should be inserted
(Lazarus, 1988). The power point was displayed on a projector and the teacher would give a
verbal prompt to the students to transcribe what they saw in bold red font with an underline (See
Appendix F). The teacher continued in this fashion until she had reviewed all of the power point
slides with the class.
Data Collection and Reliability
Two University of Memphis College of Education graduate students (one was the
primary investigator) conducted observations during the research study. The observations were
conducted for approximately 30-minutes for each session. Observation data contributed to
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understanding how students respond to the NHT strategy and how to maximize the strategy for
more complex problems present in employment facilities. The idea was to expand the
participant’s knowledge and independent completion, if possible, of quizzes on employability
skills content, so that they may have more success in obtaining and maintaining gainful
employment.
Recording Procedures
Student on-task behavior was measured by using momentary time sampling and reported
as the percentage of time on-task. Momentary time sampling, also known as momentary-interval
recording, is a method of observing and recording behavior (Alberto & Troutman, 2013;
Kennedy, 2005). During momentary time sampling, the entire session is separated into equal
intervals, and after each interval (i.e., 10-seconds) the experimenter observed the environment to
determine if the target behavior was occurring (Alberto & Troutman, 2013; Kennedy, 2005). It
is advantageous for the experimenter to use momentary time sampling because it ensures that the
experimenter does not underestimate or overestimate the exhibition of the target behavior, but
rather gets an accurate depiction of the target behavior being displayed (Hintze & Matthews,
2004; Kennedy, 2005). The percentage of student on-task behavior was calculated by finding
the sum of the intervals labeled as on-task and dividing the sum by the total number of intervals
(i.e., students marked as on-task + students counted as off-task). Each observation session of the
student’s on-task behavior lasted a total of 30 minutes, with visual sweeps being conducted in
10-second intervals. Student on-task behavior was recorded during each phase of the experiment
lecture and NHT activity. The primary and the secondary observers collected data of the
participating students’ on-task behavior by using a paper/pencil data recording system. A plus
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(+) and a number was annotated on the form (i.e., + 2) to indicate on-task behavior. Students
that were considered off-task were not counted and were documented with a minus (-) on the
form.
The primary and secondary observers were prompted by a cellphone timer alarm every
10 seconds to conduct a visual sweep of the room, observing the targeted student and notating
whether or not the students were on-task at that time (Sutherland, Wehby, & Copeland, 2000).
Each session observed for student on-task behavior lasted 30 minutes.
Inter-observer agreement
Inter-observer agreement (IOA) and inter-scorer data was collected to ensure that data is
collected accurately and consistently during the sessions. If both observers scored an item the
same (i.e., both say student is on-task), this was recorded as an agreement. In contrast, if both
observers scored an item differently (i.e., one says the student is on-task, one says the student is
off-task), this was recorded as a disagreement. Inter-scorer agreement was calculated by taking
the number of agreements and dividing it by the total sum of number of agreements and
disagreements and multiplying it by 100. IOA was collected between the observers during 50%
of the sessions.
Study Design
An alternating treatment design with a final best treatment phase was used to investigate
the effectiveness of two instructional strategies (lecture with guided notes, NHT) upon on-task
behavior and quiz scores on employability skills content. An alternating treatment design is a
single subject design that allows a researcher to determine the effectiveness of two or more
treatment phases upon a behavior (Alberto & Troutman, 2013; Kennedy, 2005). This design
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allows for the rapid and random alteration between a minimum of two different treatments with a
single pupil or a group (Maheady et al., 1991). Barlow and Hayes (1979) note that one of the
most sophisticated controls for internal validity is demonstrated when the use of at least two
interventions with the same individual or group during the same time frame occurs. In this
study, the author compared the effectiveness of the treatment phase (NHT) with a lecture with
GN phase in a randomized, alternating fashion. The use of an alternating treatment design offers
advantages that other studies may not offer in this study. For example, unlike a reversal design,
in an alternating treatment design, the investigator does not have to wait for stability of data
before an intervention can be implemented. The intervention can begin immediately, which can
lead to treatment effects being demonstrated in a much shorter time (Kennedy, 2005).
Additionally, scores on teacher-created quizzes on employability skills content data were
collected and maintained by the teacher during each of the sessions observed. Quiz scores data
were made available by the teacher planning lessons during the observed period, and assigned
student assessments regarding that lesson were quantifiably analyzed (i.e.: obtain percent
correct) following the lesson. For example, quiz scores on employability skills content were
monitored and correlated with any differences found between the two periods of time.
Experimental Procedures
Teacher Training. The teacher participant participated in two in-service trainings
conducted by the primary investigator. Each training lasted approximately 60 minutes and
covered the topics of employability skills and implementing the Numbered Heads Together
strategy. Following teacher trainings, the students received a 1015-minute training session on
the NHT process, which included a video of the NHT strategy being implemented and a
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discussion practice session. To address the working memory deficit that is often associated with
students with ID (Ellis, 1978; Lifshitz et al., 2016), a review of the NHT strategy (i.e., video and
discussion practice) occurred prior to each session that NHT was implemented. After the initial
NHT training and implementation coaching, the researcher regularly (i.e., biweekly or more
frequently at the request of the teachers) observed a class period and met with the teacher to
reflect on the lesson and to plan for future lessons. All observations were announced.
Pre-Test/Post-Test. Using the Systems Approach to Placement (SAP) Intake Assessment
and Outcome Evaluation instrument (Kundu, Schiro-Geist, & Dutta, 2005), the primary
investigator interviewed the teacher to determine the students’ current level of employability
skills and job placement readiness. Additionally, the primary investigator interviewed the
Vocational Rehabilitation Specialist assigned to the post-secondary education program to control
for bias. The participating teacher also serves as a job placement coach within the PSE program
and will be working with the students when they transition from coursework to internship and
job placement. Kundu, Schiro-Geist, & Dutta (2005) note that the Systems Approach to
Placement intake assessment is a 5-point Likert type scale instrument: 0=No service needed (job
placement ready), 1=Minimum service (job placement ready with occasional natural support
follow-up), 2=Average service-1 year (supported employment with continuous natural support,
with re-evaluation after 1 year), 3=More than average service-2 years (supported employment
with continuous natural support), and 4=Extensive service-more than 2 years (continuous
supported employment with natural support) that measures the individual with ID job placement
readiness. Initially introduced by Geist and Calzaretta (1982) this 72-item assessment has an
interrater reliability range of 0.88-0.93 (Kundu & Schiro-Geist, 2004; Kundu, Schiro-Geist, &
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Dutta, 2005) and contains 8 sub-systems. Furthermore, the purpose of the SAP intake
assessment is to assess the individual’s strengths and weaknesses and job placement interests.
The results of this assessment can identify the individual’s plan of action needs that will assist
them with gaining competitive employment.
At the conclusion of the study, the primary investigator re-interviewed the participating
teacher to determine the progress made on the SAP. From the results of the SAP outcome
evaluation, the job placement specialists can determine the plan of action needed for the
individuals moving forward toward competitive employment. A paired samples t-test was
conducted to determine if there was a significant difference between the results of the pre-test
and post-test.
Lecture w/ Guided Notes. The lecture condition was defined and modified by using
procedures set by Hunter and Haydon (2013). First, the teacher discussed the classroom rules
and asked questions to evaluate prior knowledge of the students on the employability skills
content that were discussed during previous lessons and what was going to be discussed for that
session. Next, the teacher distributed guided notes that were identical to the PowerPoint that was
being used for instruction. As the teacher moved through the lesson, she verbally prompted the
students to write down the information that appeared in bold red font on the blank lines of their
guided notes handout. Finally, the teacher posed approximately 10 questions to the entire class,
concentrating on employability skills, and randomly selected students to answer questions
individually.
Numbered Heads Together. During the NHT phase, the teacher initially placed the
students in their heterogeneous groups. As previously noted, the teacher reviewed secondary

61

school reports (IEPs) as well as intelligence assessments to determine the placement of the
students in heterogeneous groups. Next, the teacher read a script (i.e., provided by the
investigator) to students that discussed the required behaviors that were expected to occur during
NHT phase. Following the reading of the script, the teacher showed the students the video of the
NHT process. The teacher then reviewed what a discussion in a group is, highlighting the fact
that the students should not just state the correct answer, but also tell why they think that is the
correct answer. Next, the teacher instructed the paraprofessionals to discuss what group
collaboration and discussion is. The paraprofessionals were provided a script to walk the
participants through the discussion process by describing what a discussion is, modeling what a
discussion looks like, and asking the participants a question to give them an opportunity to
practice the discussion process. The idea was for the paraprofessionals to prompt the students to
lead the discussion, rather than the paraprofessionals leading the discussion. The teacher then
gave the students a practice question, in which the students practiced the collaboration process,
being prompted by the paraprofessionals as needed. This allowed the teacher to observe the
students in their groups and their collaboration process prior to transitioning to the NHT activity.
The investigator conferred with the teacher to discuss the classroom rules and procedures, as
well as to gain insight on the students’ attitudes toward employability skills prior to the
implementation of the NHT intervention. A social validity survey was issued after the study for
both the participating teacher and students. During the conferences with the teacher, the
investigator discussed implementing a hand signal to inform the teacher that a particular step in
the intervention procedure was omitted. The teacher provided employability skills instruction
(counting money, interviewing for employment, conflict resolution, etc.) by using power points
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with the class. Following the delivery of the employability skills instruction, the teacher
implemented the NHT intervention. The primary investigator also conferred with the teacher on
conditions of implementing NHT within the classroom, which imitated that of the Hunter et al.,
(2011) study. The NHT procedure consists of: a) students initially being assigned to small,
heterogeneous groups (one higher-achieving, one lower achieving, and one average achieving)
and b) each student within the groups being assigned numbers 1 to 4 to designate who would
respond to questions on each team, which will be written on an index card to assist the students
in recalling their assigned numbers. This additional step of writing the students’ number on an
index card was added to address the short-term and working memory deficits that are associated
with students with ID (Swanson, 1994).
Adopted and modified from the Haydon, et al., (2010) and Hunter et al., (2013) study, the
teacher posed 10 employability skills questions to the class as a whole, and instructed the class to
do the following: “Put your heads together, to come up with the best answer you can, and make
sure that everyone on your team is aware of the answer.” The teacher allowed the groups a
predetermined amount of time (i.e. 30-seconds per question) for the team members to collaborate
and produce answers to the questions. Next, a member of the group recorded their answers on a
whiteboard. Then, the teacher randomly selected a number, from 1 to 4, by rolling a dice, and
asked the student with the corresponding number to lift their whiteboards and display the group’s
answers. After viewing the answers of each group, the teacher asked the students “if everyone in
each group agrees with the answers” and then delivered positive and corrective feedback as
necessary. Finally, the students completed a 10-item quiz over employability skills in the same
manner as occurred during lecture procedures. In the interest of ensuring that each student is
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properly accommodated, the quizzes were read aloud to the entire class and those requiring
further assistance (i.e., American Sign Language interpretation services) were paired with a
paraprofessional for further support. Quizzes were graded by the primary investigator and
returned the following day.
Optimal Treatment. When the primary investigator identified a distinguished pattern
of responding across the two academic intervention conditions (GN, NHT), the most effective
strategy (NHT) was implemented in isolation during a best treatment condition to corroborate
the initial findings. The primary investigator visually analyzed the data and made the decision
to implement NHT in isolation as a best treatment phase based on the level, trend, and
variability of the primary dependent variable, on-task behavior across both conditions. During
the best treatment condition, the participating teacher did not show the students the video of
the NHT procedure. Additionally, the paraprofessionals did not read the NHT script nor did
they model the process of a discussion. The participating teacher only reviewed the rules of
the NHT procedure, implemented the NHT activity, and administered the quiz following the
NHT activity.
Treatment integrity
Following the protocol of the Hunter et al., study (2011), the primary investigator created
and completed the treatment integrity checklists (see Appendix B) for the lecture with guided
notes and NHT strategy to ensure that the teacher implemented the strategies accurately.
Treatment integrity data was collected for each session. The treatment integrity checklists for
the lecture with guided notes condition consisted of six steps (e.g., reviewing classroom rules,
randomly selecting students to answer questions, administering a ten-item quiz). The NHT
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strategy consisted of eleven steps (e.g., formation of heterogeneous groups, discussion of rules,
activation of prior knowledge, and administering of a ten-item quiz). Treatment integrity was
calculated by dividing the number of steps correctly implemented by the total number of steps
and then multiplying by 100.
Social validity
At the conclusion of the study, the teacher and students were asked to complete Likerttype scale social validity surveys to assess the appropriateness and effectiveness of the NHT and
GN strategies (i.e., Intervention Rating Profile 15 and the Abbreviated Acceptability Rating
Profile). The teacher social validity survey focused on the educational implementation element
of each strategy. The student social validity survey focused on the students’ experience and
engagement with the both strategies. The student surveys were read to them by the teacher and
the paraprofessionals assigned to the classroom during the sessions administered all other
necessary support.
Data Analysis
The primary investigator used Microsoft Excel software to graph the data that was
collected during the sessions. Line graphs were utilized to illustrate each phase which depicted
the students’ on-task behavior and percentage correct on the teacher-created quizzes on
employability skills content. Visual analysis of the graph was used to determine if there were
patterns and trends in the data as well as to decide what the next step in data collection should
have been (Kennedy, 2005). Visual analysis was also used to determine the level, trend, and
variability of the behavior that occurred during both intervention conditions (Horner et al., 2005).
Additionally, a paired samples t-test was conducted to determine if there was a significant
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difference between the levels of service needed by the student between the pre-test and post-test
(Huck, 2013).
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CHAPTER 4
RESULTS
Assessment Results
Pre-Test/Post-Test
Using the Systems Approach to Placement: Intake Assessment and Outcome Evaluation
(Kundu, Schiro-Geist, & Dutta, 2005), the primary investigator interviewed the participating
teacher before and after the study, on the level of service needed by the participating students to
function in a job setting independently. To control for bias, the primary investigator also
interviewed a vocational rehabilitation specialist using the SAP, which has an interrater
reliability 0.880.93 (Kundu et al., 2005). As demonstrated in Table 3, a paired samples t-test
was conducted to determine if there was a significant difference between the results of pre-test
and post-test scores for the participants collectively and individually. As a collective group, the
paired samples t-test showed a significant difference between pre-test (M= 218.00, SD= 29.71)
and post-test (M= 179.33, SD= 36.51) results; t(5)= 8.24, p= 0.000. The paired samples t-test
also showed a significant difference between the pre-test (M= 226.50, SD= 0.71) and post-test
(M= 194.50, SD= 0.71) results; t(1)= 32.00, p= 0.020 for Anthony. As it relates to William, the
paired samples t-test showed no significant difference between pre-test (M= 245.50, SD= 10.61)
and post-test (M= 206.50, SD= 20.51) results; t(1)= 5.57, p=0.113. Likewise, the paired samples
t-test showed no significant difference for Roger between pre-test (M= 182.00, SD= 7.07) and
post-test (M= 137.00, SD= 26.87) results; t(1)=3.21, p=0.192.
These results indicate that there was a change in the teacher and vocational rehabilitation
specialist’s perception of the level of service that Anthony would need in a job setting. In
contrast, the results indicated that there was not a change in the raters’ perception of the level of
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service needed in a job setting for William and Roger. It is important to note that the changes
noted in the pre- and post-tests scores is attributed to the collective use of both interventions
(NHT and GN), as well as the subjective perceptions of both raters.
Table 3.
Paired Samples t-test Results for Pre/Post-Test
Participants
N
M
SD
Pre-test
Pre-test

M
Post-test

SD
Post-test

t

df

Sig.

Group

6

218.00

29.71

179.33

36.51

8.24

5

0.000

Anthony

2

226.50

0.71

194.50

0.71

32.00

1

0.020

William

2

245.50

10.61

206.50

20.51

5.57

1

0.113

Roger

2

182.00

7.07

137.00

26.87

3.21

1

0.192

Note: df = degrees of freedom, M= Mean, N= Sample size, SD= standard deviation, Sig. level of significance, t= tvalue

Intervention Results
Research Question One: On-Task Behavior
Within the instructional content area of employability skills, what are the effects of two differing
academic interventions (Numbered Heads Together or Guided Notes) upon on-task behavior of
students with intellectual disabilities in a segregated post-secondary educational program
classroom?
Data for percentage of time on-task was collected, graphed, and visually analyzed across
two conditions (GN and NHT). Changes in level and trend existed between all participants.
Additionally, data variability was observed for only two participants (Anthony and William)
during the lecture with GN phase and only one participant (Roger) during the NHT phase.
Percentage of time on-task was lower during the lecture with GN phase as compared to the NHT
phase, thereby making NHT the best treatment phase. Mean inter-observer agreement for ontask behavior was 92% (range 8698%) for all participants across all conditions. Detailed
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information on each individual students’ data is reported below.
Participant 1: Anthony. Visual analysis showed Anthony demonstrated his highest
levels of on-task behavior during the NHT phase. The mean percentage of on-task behavior for
Anthony during the GN condition was 49% (range = 33%64%) and 73% (range = 59%90%)
during the NHT condition. Further examination of the data during the lecture with GN phase
showed a slightly decreasing to stable trend with high variability at a moderate level. During the
NHT phase, the data showed an increasing trend with low variability at a moderate to high level.
There was a total of 14 sessions, not including the best treatment sessions, in which data was
collected. Anthony participated in 9 of the 14 sessions. The first two sessions Anthony missed
(session 1 and 2) as he was removed from class for mandatory skills assessments conducted
throughout the program. The third session (session 8), Anthony was removed from the
classroom for behavior issues that began in the previous class and carried over to this class.
After several attempts at prompting and redirecting him, a behavior specialist removed Anthony
from the class to avoid the behavior escalating. The next session that Anthony missed (session
9) was due to his refusal to participate. On this particular day, he arrived to class late and was
upset about a situation that had occurred prior to him arriving on campus. Again, the behavior
specialist attempted to prompt him to participate, but he refused. The behavior specialist,
teacher, and primary investigator agreed that it would be best to allow him not to participate in
an effort to keep his behavior from escalating. The last session that Anthony missed (session 10)
he was absent from all classes.
Participant 2: William. Visual analysis showed William demonstrated his highest levels
of on-task behavior during the NHT phase. The mean percentage of on-task behavior for
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William during the GN condition was 56% (range = 40%66%) and 67% (range = 58%71%)
during the NHT condition. Further examination of the data during the lecture with GN phase
showed a slightly decreasing to stable trend with high variability at a moderate level. During the
NHT phase, the data showed a stable to slightly increasing trend with low variability at a
moderate level. There was a total of 14 sessions, not including the best treatment sessions, in
which data was collected. William participated in 12 of the 14 sessions. The first session
William missed (session 3) as he was removed from class for mandatory skills assessments
conducted throughout the program. The second session that William missed (session 10), he was
absent from all classes.
Participant 3: Roger. Visual analysis showed Roger demonstrated his highest levels of
on-task behavior during the NHT phase. The mean percentage of on-task behavior for Roger
during the GN condition was 46% (range = 33%53%) and 74% (range = 44%95%) during the
NHT condition. Further examination of the data during the lecture with GN phase showed an
increasing trend with high variability at a moderate to high level. During the NHT phase, the
data showed an increasing trend with high variability at a high level. There was a total of 14
sessions, not including the best treatment sessions, in which data was collected. Roger
participated in 13 of the 14 data sessions. Roger had an issue with sleeping during class. He fell
asleep during session 11, the primary investigator, teacher and behavior specialist agreed to let
him sleep, therefore Roger did not participate in this session.
Research Question Two: Quiz Scores on Employability Skills Content
Within the instructional content area of employability skills, what are the effects of two differing
academic interventions (Numbered Heads Together or Guided Notes) on scores on teacher70

created quizzes on employability skills content of students with intellectual disabilities in a
segregated post-secondary educational program classroom?
Data for percentage correct on quizzes on employability skills content was collected,
graphed, and visually analyzed across the two conditions. Additionally, data variability was
observed for only two participants (William and Roger) during the lecture with GN phase and
only one participant (William) during the NHT phase. Although neither intervention yielded
superior results, percentage correct was lower during the lecture with GN phase as compared to
the NHT phase for two participants (Anthony and William). Detailed information on each
individual students’ data is reported below.
Participant 1: Anthony. Visual analysis showed Anthony demonstrated a slightly higher
percentage correct on quizzes during the NHT phase. The mean percentage of answers correct
on quiz scores on employability skills content for Anthony during the GN condition was 30%
(range = 20%40%) and 40% (range = 30%50%) during the NHT condition. Further
examination of the data during the lecture with GN phase showed a decreasing trend with low
variability at a low level. During the NHT phase, the data showed a decreasing trend with low
variability at a low level.
Participant 2: William. Visual analysis showed William demonstrated higher percentage
correct on quizzes during the NHT phase. The mean percentage of answers correct on quiz
scores on employability skills content for William during the GN condition was 55% (range =
40%70%) and 63% (range = 50%80%) during the NHT condition. Further examination of the
data during the lecture with GN phase showed a decreasing trend with high variability at a
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moderate level. During the NHT phase, the data showed an increasing trend with low variability
at a moderate level.
Participant 3: Roger. Visual analysis showed no distinct superior treatment for
percentage correct on quizzes for Roger. The mean percentage of answers correct on quiz scores
on employability skills content for Roger during the GN condition was 86% (range =
70%100%) and 90% (range = 70%100%) during the NHT condition. Further examination of
the data during the lecture with GN phase showed an increasing trend with moderate variability
at a high level. During the NHT phase, the data showed an increasing trend with low variability
at a high level.
Research Question Three: Best Treatment
Could the on-task behavior and scores on teacher-created quizzes on employability skills content
be maintained in the Numbered Heads Together or Guided Notes best treatment condition for
three consecutive sessions?
On-task behavior and quiz scores were consistently higher for all three participants
during the NHT condition, therefore NHT was selected as the best treatment phase. As it relates
to on-task behavior, a reduction in variability was observed during the best treatment phase for
the two participants (Anthony and William) that were observed. As it relates to quiz scores, data
showed a moderate amount of variability between data points for one student (Anthony) and
little to no variability between the data points for the other participating student (William).
Moreover, the percentage of time on-task was consistently higher for both participants, verifying
NHT as the most effective strategy as compared to lecture with GN. Detailed information on
each individual students’ data is reported below.
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Participant 1: Anthony. The mean percentage of on-task behavior for Anthony during
the best treatment condition was 86% (range = 83%89%). Visual analysis showed an increasing
trend with low variability at a high level. The mean percentage for correct answers on teachercreated quizzes on employability skills content for Anthony during the best treatment condition
was 67% (range = 30%90%). Visual analysis showed an increasing trend with moderate
variability at a high level.
Participant 2: William. The mean percentage of on-task behavior for William during the
best treatment condition was 81% (range = 74%86%). Visual analysis showed an increasing
trend with low variability at a high level. The mean percentage of correct answers on teachercreated quizzes on employability skills content for William during the best treatment condition
was 57% (range = 40%70%). Visual analysis showed an increasing trend with low variability
at a moderate to high level.
Participant 3: Roger. Roger secured employment between the last alternating treatment
data session and the best treatment data collection sessions. His work schedule did not permit
for him to continue his participation in the study.
Table 4.
Mean Percentages and Ranges for Dependent Variables
Guided Notes
On-Task
Quiz
M(Range)
M(Range)

On-Task
M(Range)

Anthony

49%
(33%64%)

30%
(20%40%)

79%
(59%90%)

40%
(30%50%)

86%
67%
(83%89%) (30%90%)

William

56%
(40%66%)

55%
(40%70%)

67%
(58%71%)

63%
(50%80%)

81%
57%
(74%86%) (40%70%)

Student

Roger

46%

86%

74%
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NHT
Quiz
M(Range)

90%

Best Treatment
On-Task
Quiz
M(Range)
M(Range)

(33%53%)

(70%100%)

(44%95%) (70%100%)

Note. M=Mean

Treatment Integrity
Treatment integrity data was recorded and reported for all conditions (GN, NHT, best
treatment) and for the teachers and the paraprofessionals that participated in this study. The
treatment integrity checklists for the GN condition was comprised of six steps. The treatment
integrity checklist for the NHT condition was comprised of eleven steps. Treatment integrity
was calculated by dividing the number of steps correctly implemented by the total number of
steps and then multiplying by 100.
Teacher. Implementation steps of the treatment integrity checklist for the GN
condition included: (a) reviewing the classroom rules, (b) activating prior knowledge of
students, and (c) prompting students to fill in the blank on their page with the corresponding
red bold font that was displayed on the projector screen. Implementation steps of the
treatment integrity checklist for the NHT condition included: (a) placing students in
heterogeneous groups, (b) reviewing the rules and procedures for NHT, (c) prompting
paraprofessionals to practice the discussion process with the students, (d) activating prior
knowledge of the students, and (e) posing 10 questions and prompting the students to “put
their heads together” to produce a solution. The primary investigator circled “Yes” for each
step in the procedure the teacher correctly implemented on treatment integrity sheets
(Appendix B). In contrast, the primary investigator circled “No” for each step in the
procedure that the teacher implemented incorrectly. Treatment integrity was calculated by

74

dividing the number of steps correctly implemented by the total number of steps and then
multiplying by 100. Results of the treatment integrity data indicated that the teacher
implemented all procedural steps for GN and NHT with 100% accuracy for all sessions.
Paraprofessionals. Implementation steps of the treatment integrity checklist for the
GN condition included: (a) circulating around the classroom and assisting students, (b)
explaining employability skills content, and (c) reading aloud quiz questions as well as
assisting students with tracking as the teacher or paraprofessional read aloud. Implementation
steps of the treatment integrity checklist for the NHT condition included: (a) reading the script
provided by the primary investigator, (b) modeling the process of a discussion, (c) prompting
students to practice the discussion process with their groups, and (d) offering feedback on the
discussion process for the group. The primary investigator trained the teacher to collect
treatment integrity data for the paraprofessionals. The teacher circled “Yes” for each step in
the procedure the paraprofessional correctly implemented on treatment integrity sheets
(Appendix B). In contrast, the teacher circled “No” for each step in the procedure that the
paraprofessional implemented incorrectly. Treatment integrity was calculated by dividing the
number of steps correctly implemented by the total number of steps and then multiplying by
100. Results of the treatment integrity data indicated that the paraprofessional implemented all
procedural steps for GN and NHT with 100% accuracy for all sessions.
Social Validity
After the study, both the teacher and participating students completed 6-point
Likert-type social validity questionnaires (see Appendix I). The questionnaires were used
to ascertain the appropriateness and effectiveness of the treatment in the study.
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Intervention Rating Profile (IRP-15)
At the conclusion of the study, the teacher completed the Intervention Rating Profile
(IRP-15), a 15-question social validity questionnaire. For this study, the IRP-15 was modified
by eliminating 10 questions from the questionnaire and rewording the questions to apply to the
current population. The questionnaire consisted of a 6-point Likert scale with responses ranging
from 1 (strongly disagree) to 6 (strongly agree). The participating teacher indicated that NHT
was a beneficial strategy that she would use with other students. Overall, the teacher rated NHT
favorably and strongly agreed to the following questions: 1) I would suggest this intervention to
other teachers, 2) I would be willing to use this intervention in another classroom setting, 3) This
intervention would be appropriate for a variety of students, 4) I liked the procedures used in this
intervention, and 5) Overall, this intervention would be beneficial for other students. The teacher
slightly agreed (score of 4) to the question: 1) This intervention is consistent with those I have
used in other classroom settings.
Approximately, four months after the conclusion of the study, the primary investigator
followed up with the participating teacher to assess the effectiveness and appropriateness of GN.
Like the initial IRP-15, this survey was modified and reworded to assess the teacher’s perception
of GN. The questionnaire consisted of a 6-point Likert scale with responses ranging from 1
(strongly disagree) to 6 (strongly agree). The participating teacher disagreed with the following
questions: 1) I would suggest Guided Notes, rather than Numbered Heads Together to other
teachers, 2) I would be willing to use Guided Notes instead of Numbered Heads Together in
another classroom setting, 3) Guided Notes would be more appropriate than Numbered Heads
Together for a variety of students, 4) I liked the procedures used in this intervention, and 5)
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Overall, Guided Notes would be more beneficial for other students than Numbered Heads
Together. The teacher strongly agreed (score of 6) to the question: 1) Guided Notes is consistent
with other strategies I have used in other classroom settings. Overall, the results indicated that
the participating teacher deems NHT a more beneficial strategy, than GN, that she would use
with other students. Additionally, the teacher rated NHT more favorably than GN.
Abbreviated Acceptability Rating Profile
Following the study, the three participating students completed a modified version of
the Abbreviated Acceptability Rating Profile. The social validity questionnaire was
modified by reducing the number of questions from eight to four and rewording the
questions to accommodate the needs of the students. The questionnaire consisted of a 6point Likert scale with responses ranging from 1 (strongly disagree) to 6 (strongly agree).
The three students (Anthony, William, and Roger) were asked to rate the following
questions: 1) This is an acceptable strategy for this class, 2) I would be willing to use NHT
again, 3) NHT was a good way to help me learn in the class, and 4) Overall, NHT helped me
learn employability skills. Anthony strongly agreed with all questions (score of 6). William
agreed (score of 5) to questions 1 and 4, strongly agreed (score of 6) to question 2, and
slightly agreed (score of 4) to question 3. Roger agreed (score of 5) to questions 1 and 2, and
strongly agreed (score of 6) to questions 3 and 4. All three of the students indicated that they
enjoyed the NHT strategy and would like to use the strategy again.
Approximately, four months after the conclusion of the study, the primary investigator
followed up with two of the participating students (Anthony and William) to assess the
effectiveness and appropriateness of GN. Like the initial AARP, this survey was modified and
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reworded to assess the students’ perception of GN. The questionnaire consisted of a 6-point
Likert scale with responses ranging from 1 (strongly disagree) to 6 (strongly agree). William
strongly disagreed with the following question: 1) I would be willing to use Guided Notes again.
William disagreed (score of 2) with the remaining questions: 2) I like Guided Notes better than
Numbered Heads Together, 3) Guided Notes was a good way to help me learn in this class, and
5) Overall, Guided Notes helped me learn employability skills, better than Numbered Heads
Together. Anthony strongly agreed (score of 6) to the questions: 1) I would be willing to use
Guided Notes again and 2) Overall, Guided Notes helped me learn employability skills better
than Numbered Heads Together. Moreover, Anthony agreed (score of 5) to the following
question: 3) Guided Notes was a good way to help me learn in class. However, Anthony
disagreed (score of 2) to the following question: 4) I like Guided Notes better than Numbered
Heads Together. Overall, the results indicated that both participants rated NHT more favorably
than GN. Attempts to contact participant three (Roger) were unsuccessful due to his work
schedule.
Summary
All three of the participants demonstrated an increased percentage of on-task behavior in
the NHT condition as compared to the lecture with GN condition. Additionally, all three of the
participants demonstrated an increased percentage of quiz scores on employability skills content.
Increased percentage of time on-task was also maintained for both Anthony and William in the
best treatment condition (NHT). Likewise, increased percentage correct on quizzes was also
maintained during the best treatment phase for Anthony and William. Due to Roger securing
competitive employment, he was not able to participate in the best treatment condition.
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Data from the treatment integrity checklists demonstrated that the teacher implemented
NHT with 100% accuracy. Additionally, data from the social validity questionnaires
demonstrated that the teacher finds NHT to be a beneficial strategy that she would use again
while the students stated that they liked NHT better than GN and would use the strategy again.
The interviews conducted with the vocational rehabilitation specialist and participating teacher
and results of the paired sample t-test suggest that the level of service needed by each participant
decreased from pre-test to post-test.
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CHAPTER 5
DISCUSSION
The purpose of this chapter is to interpret and explain the results of the current study,
which intended to examine the effects of two differing academic strategies (GN or NHT) upon
on-task behavior and scores of teacher-created quizzes on employability skills content of
students with ID. Additionally, the following research questions were addressed within this
study: 1) Within the instructional content area of employability skills, what are the effects of two
differing academic interventions (Numbered Heads Together or Guided Notes) upon on-task
behavior of students with intellectual disabilities in a segregated post-secondary educational
program classroom? 2) Within the instructional content area of employability skills, what are the
effects of two differing academic interventions (Numbered Heads Together or Guided Notes) on
the scores of teacher-created quizzes on employability skills content of students with intellectual
disabilities in a segregated post-secondary educational program classroom? 3) Could the on-task
behavior and scores on teacher-created quizzes on employability skills content be maintained in
the Numbered Heads Together or Guided Notes best treatment condition for three consecutive
sessions?
The number of individuals diagnosed with ID enrolled in specialized PSE programs on
college campuses is drastically increasing, in the face of the countless educational obstacles
(Christopher-Allen et al., 2017; Hart, 2006; Papay & Griffin, 2013; Plotner & Marshall, 2014;
Thoma, 2013). Students diagnosed with intellectual disabilities (ID) typically enter school
several grade levels behind their peers without disabilities (Agran, Cavin, Wehmeyer, & Palmer,
2006; Erickson et al., 2015). The defining characteristics associated with this diagnosis is a
primary reason why these students struggle academically and beyond (Heward, 2006; Lifshitz et
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al., 2016). To assist with bridging this gap for individuals with ID beyond secondary educational
years, researchers suggest that it is beneficial for individuals with ID to participate in postsecondary educational (PSE) programs (Bangser, 2008; Brewer et al., 2011; Colley & Jamison,
1998; Karpur, Clark, Caproni, & Sterner, 2005). Enrollment in these PSE programs coupled
with additional support, assists the individuals with ID in acquiring the necessary skills that are
essential for them to obtain and maintain gainful employment (Bangser, 2008; Brewer et al.,
2011; Colley & Jamison, 1998; Karpur, Clark, Caproni, & Sterner, 2005). The obstacle that
individuals with ID encounter in these PSE programs is that the classes are centered around
traditional teaching methods (i.e., lecture and note-taking) and generally do not address the
deficits of students with ID (Agran, Cavin, Wehmeyer, & Palmer, 2006; Ellis, 1978; Erickson et
al., 2015; Lifshitz et al., 2016). Research suggests that instruction should encourage continuous
rehearsal and skill application (McCarthy & Anderson, 2000), instead of concentration on the
rote memorization of nonrepresentational insignificant facts (Jacques, 1992; McCarthy &
Anderson, 2000), which is associated with traditional teaching methods. To rectify this problem,
researchers propose the use of peer-mediated instruction (PMI). While there is a limited amount
of research on the successful use of PMI with students with disabilities in PSE programs, quite
the opposite is true for the effective use of PMI in both primary and secondary educational
environments (Haydon, Maheady, & Hunter, 2010; Hunter & Haydon, 2013; Maheady, Harper,
& Mallette, 2001; Maheady, Mallette, Harper, & Sacca, 1991; Maheady, Michielli-Pendl,
Harper, & Mallette, 2006; McMillen et al., 2016).
Results of this study extend the previous literature by examining: (a) a new population
(only students that have been diagnosed with ID), (b) a new setting (post-secondary education
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setting), and (c) a new content area (employability skills). An interpretation and explanation of
the implementation and outcomes for the current study, discussion of limitations, and
implications for future research will conclude this chapter.
Three students diagnosed with ID, one teacher, and three paraprofessionals participated
in the current study. The participating students’ ages ranged from 18 to 26 years of age, and
were selected by the teacher and primary investigator because they were new to the program and
had no prior experience with the curriculum. The primary investigator and teacher reviewed the
students’ secondary school records (i.e., IEPs, previous psychological testing) as well as the
psychological testing conducted when the students entered the PSE program to determine the
students’ eligibility to participate in the study.
Using an alternating treatment design, the primary investigator examined the
effectiveness of lecture with GN or NHT upon on-task behavior and scores on teacher-created
quizzes on employability skills content. The study implementation phases consisted of: teacher
and paraprofessional trainings, pre/post-assessment, implementation of NHT, and a best
treatment phase. The teacher training session consisted of two interactive sessions in which the
teacher watched a video of the NHT process being implemented, verbally reviewed the steps of
NHT, and practiced implementation of NHT. The paraprofessionals’ trainings consisted of two
informative sessions in which the primary investigator explained the NHT process to the
paraprofessionals, administered the paraprofessional script, and modeled the script for the
paraprofessionals. Using the Systems Approach to Placement (SAP) Intake Assessment and
Outcome Evaluation instrument (Kundu, Schiro-Geist, & Dutta, 2005) as the pre/postassessment phase, the primary investigator interviewed the teacher and a vocational
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rehabilitation counselor about the job readiness skill level of the participating students upon their
arrival to the program before any instruction had taken place, and once the study was completed.
For the post-assessment, the primary investigator reviewed the data with the participating teacher
and the vocational rehabilitation counselor and re-interviewed each rater to determine their
expert opinions on job readiness skill level for the students after participating in the study.
Overview of Findings
Research Question One: Within the instructional content area of employability skills, what are
the effects of two differing academic interventions (Numbered Heads Together or Guided Notes)
upon on-task behavior of students with intellectual disabilities in a segregated post-secondary
educational program classroom?
Each of the participating students in the current study showed increased percentages of
time on-task during the NHT phase as compared to the GN phase. The data for the two
participating students (Anthony and William) in NHT best treatment phase also showed
increased percentage of time on-task. These findings support the conclusions and extend the
literature of previous studies (Haydon, Maheady, & Hunter, 2010; Hunter & Haydon, 2013;
Maheady et al., 1991; Maheady et al., 2002), specifically the Maheady et al., (1991) study that
solely compared NHT with one other academic intervention. The increased percentage of ontask behavior for individuals with ID is significant because research shows attention-deficit
(Lifshitz et al., 2016) and insufficient working memory skills (Ellis, 1978; Lifshitz et al., 2016)
of this population impedes their academic learning and beyond. During the NHT phase of the
study, percentage of time on-task increased by 24%, 11%, and 28% for Anthony, William, and
Roger respectively.
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Research Question Two: Within the instructional content area of employability skills, what are
the effects of two differing academic interventions (Numbered Heads Together or Guided Notes)
on scores on teacher-created quizzes on employability skills content (i.e. counting money,
interviewing for employment, conflict resolution, etc.) of students with intellectual disabilities in
a segregated post-secondary educational program classroom?
As it relates to percentage correct on quizzes on employability skills content, neither
intervention (GN or NHT) showed an overwhelming dominance as being the most effective.
However, mean percentage correct on quizzes on employability skills were slightly higher in the
NHT phase. Although all participants’ mean quiz scores slightly increased during the NHT
phase, two of the participants’ (Anthony and William) mean quiz scores were below the standard
passing score of 70% for the class. Anthony’s mean score during the NHT phase was 40%,
while William’s mean score during the NHT phase was 63%. An explanation for Anthony and
William’s low performance on the quiz scores could be that both participants have IQs below 70,
which according to the Diagnostic and Statistical Manual of Mental Disorders (5th ed.; DSM–5;
American Psychiatric Association, 2013) severity specifiers, is associated with slow knowledge
acquisition and slow development of academic skills (American Psychiatric Association, 2013).
Furthermore, the LCE curriculum is designed for individuals working on a sixth to eighth grade
level, however the primary investigator was not able to identify neither Anthony nor William’s
grade levels. Anthony graduated from high school more than five years ago and has not attended
an educational establishment since then, therefore he did not have an IEP in his records. William
did have an IEP in his records however, his IEP did not identify his grade level. Although grade
levels for the participants were not identified, the participants’ performance on the teacher-
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created quizzes on employability skills content suggest that their grade level is below sixth
grade. During the NHT phase of the study, percentage correct on quizzes on employability skills
content increased by 10%, 13%, and 4% for Anthony, William, and Roger respectively.
Research Question Three: Could the on-task behavior and scores on teacher-created quizzes on
employability skills content be maintained in the Numbered Heads Together or Guided Notes
best treatment condition for three consecutive sessions?
Alberto and Troutman (2013) define maintenance as the ability to perform a task after
a period of time has elapsed without the need for re-teaching. Due to students with ID deficits
in working, short and long-term memory skills (Ellis, 1978; Lifshitz et al., 2016), this can be
problematic. If individuals with ID are going to be successful in the workplace where tasks
sometimes include several complex steps, it is imperative that they can perform tasks without
re-teaching (Bucholz, Brady, Duffy, Scott, & Kontosh, 2008; Pebdani, 2014). To date, several
studies have been conducted, incorporating a maintenance phase, investigating the use of PMI
with individuals with disabilities (Barbetta et al., 1993; Barbetta & Heward, 1993; Drevno,
Kimball, Possi, Heward & Barbetta, 1994; Sterling, Barbetta, Heward, & Heron, 1997). The
results of the studies suggest that increased on-task behavior did maintain over time without
re-teaching. Once a consistent pattern of improvement was demonstrated across the
strategies, the most effective strategy (NHT) was selected and employed to verify the initial
findings (Adamson, 2013; Jerome & Barbetta, 2005; McQuillan, DuPaul, Shapiro, & Cole,
1996). Jerome and Barbetta (2005) used an alternating treatment design with a best treatment
phase to determine the effectiveness of active student responding (ASR), clicking-ASR,
repeating-ASR, or listening-on-task behavior on computer instruction on Social Studies facts
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with students with Learning Disabilities (LD). After 6 weeks of alternating treatment
conditions, the authors identified and implemented repeating-ASR as the best treatment phase,
which yielded the same positive results initially found.
Replicating Haydon et al., (2010), a best treatment phase (NHT strategy) was
employed following the completion of the interventions. A total of 36 days elapsed between
the completion of the treatment phase and the implementation of the best treatment phase.
During the NHT best treatment phase, the participating teacher did not read the script, show
the NHT video, nor did she prompt the paraprofessionals to read the script to the students.
Instead, the teacher reviewed the rules and procedures of the NHT only prior to
implementation. A paraprofessional was assigned to each group; however, they did not read
their script nor did they model what a discussion should look like. They did prompt students,
as needed, to engage group members in a discussion.
Despite previous findings that GN decreases the likelihood of students exhibiting offtask behavior and increasing academic performance of students with disabilities (Blackwell &
McLaughlin, 2005; Boyle & Weishaar, 2001; Skinner, Pappas, & Davis, 2005) data showed
that NHT was the most effective strategy. While the verbal and visual prompts associated
with GN (Adamson, 2013) does yield some positive effects for the students, strategies like
NHT and other PMI strategies produce stronger positive results for students with disabilities
(Haydon et al., 2010; Hunter & Haydon, 2013; Maheady et al., 1991; Maheady et al., 2002;
Maheady et al., 2006; Mastropieri et al., 2003; McMillen et al., 2016).
Both participants (Anthony and William) maintained higher percentages of time ontask and higher percentages of correct answers on teacher-created quizzes on employability
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skills content, which supports previous findings deeming the NHT strategy effective. As it
relates to percentage correct on quizzes on employability skills content in the best treatment
phase, there was little to no variability between data points for both participants (Anthony and
William). Both Anthony and William’s mean quiz scores were below passing during the
treatment phases, 40% and 63% respectively. While both participants’ mean scores on
quizzes remained below passing during the best treatment phase, Anthony’s mean scores on
quizzes increased to 67%, while William’s scores slightly decreased to 57%. A study
conducted by Adamson (2013) examining the effects of class-wide peer tutoring, guided
notes, and response cards on academic engaged time and academic achievement, yielded
similar results with decreased quiz scores for two of the students during the best treatment
phase. The higher levels of on-task behavior in the best treatment phase suggests that the
intervention (NHT) effects maintained over time, which indicates the intervention is an
effective tool (Adamson, 2013; Alberto & Troutman, 2013; Brady, Honsberger, Cadette, &
Honsberger, 2016; Haydon et al., 2010; Jerome & Barbetta, 2005; Kennedy, 2005). However,
the low quiz scores of the participants during the best treatment phase is not indicative of the
effectiveness of NHT, and is a concept that needs further investigation.
Social Validity
Following the completion of the study, the participating teacher and students completed
social validity surveys on both treatments (NHT and GN) to determine the appropriateness and
effectiveness of the treatments in the study. The teacher completed a 5-question Likert-type
scale survey, while the students completed a 4-question Likert-type scale survey. Both surveys
were modified by eliminating and rewording questions so that they applied to the current
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population. The teacher reported that NHT was a beneficial strategy that she would use again,
while the students reported that they like NHT better than GN. Additionally, both the teacher
and the students agreed that they would like to use the NHT strategy again.
Intervention Rating Profile (IRP-15)
After the study, a modified version of the IRP-15 (See Appendix I) was completed by
the teacher on NHT. The instrument was modified by reducing the number of questions from
15 to 10 questions and rephrasing the questions to apply to the current population (Tarnowski,
& Simonian, 1992). Data from the IRP-15 was consistent with the findings of the Haydon et
al., (2010) study in that the participating teacher found the NHT strategy beneficial and would
use the strategy in the future. Moreover, the teacher strongly agreed that she would
recommend this strategy for use with other teachers, which is a powerful testament to the
effectiveness of the NHT strategy. During conferences with the teacher throughout the study,
she was very complimentary of the NHT strategy. In fact, she was particularly complimentary
on how engaged the students were during the NHT strategy, and even stated that it was much
easier to teach the students using the NHT strategy and she believed that they retained the
information better. Hart et al., (2010) notes that actively engaging students in post-secondary
education programs is essential in addressing the deficits that students with ID face.
Furthermore, researchers note that addressing students with ID deficits allows them
opportunity to practice skill application (McCarthy & Anderson, 2000), activates prior
knowledge and connects it with new skills, and allows them to work together with peers to
gain more understanding of the skills being taught (Haydon et al., 2010; Hunter & Haydon,
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2013; Maheady et al., 1991; Maheady et al., 2002; Maheady et al., 2006; McMillen et al.,
2016), all of which are important elements that aid in the success of students with ID.
Abbreviated Acceptability Rating Profile
After analyzing the data from the AARP, student responses indicated that all
participants favored the NHT strategy. In fact, all three of the participating students agreed
that they would be willing to use the NHT strategy again. Additionally, the participants
agreed that the use of the NHT strategy helped them learn employability skills, which aligns
with the Maheady et al., (1991), Maheady et al., (2002), and McMillen et al., (2016) studies’
social validity findings. Moreover, observational data noted that the students seemed to enjoy
class more during the use of the NHT strategy than during the lecture with GN phase. The
students celebrated more by giving high fives to their peers as well as were more encouraging
to their peers during the NHT phase. In one of the NHT sessions, the teacher asked the class
why they were not this happy the session before (a lecture with GN session)? Anthony
responded that they were happy because they were using “put your heads together” (NHT).
This aligns with conclusions drawn by Maheady et al., (2001), in which the authors report
that students with disabilities consistently prefer peer-mediated instructional strategies (e.g.
NHT) over traditional teaching methods.
Interpretations of Findings
The findings for the first dependent variable, on-task behavior, during the NHT phase
has several implications. There is little to no variability between data points for Anthony and
William. There is high variability between data points for Roger. There was an increasing
trend for Roger and Anthony as it relates to on-task behavior, and a stable to slightly
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increasing trend for William, which signifies that the NHT strategy is effective. As it relates
to the second dependent variable of scores on teacher-created quizzes on employability skills
content during the NHT phase, there was low variability for all participants. Both William
and Roger showed an increasing trend within the NHT phase, while Anthony showed a
decreasing trend on quiz scores during the NHT phase. Both Anthony and William’s mean
quiz scores are below the standard passing average of 70%, which does not align with the
increased academic achievement findings associated with the NHT strategy (Haydon,
Maheady, & Hunter, 2010; Hunter & Haydon, 2013; Kemp & Carter, 2006; McMillen, 2016).
Further investigation into these findings are needed.
The results of this study align with the findings of previous studies by improving the
percentage of time on-task. Likewise, the findings for acceptability and effectiveness of the
NHT strategy also aligned with previous studies in that both the teacher and students rated
the NHT strategy favorable. The teacher and students note that they would use the NHT
strategy again, and the students all agreed that NHT helped them learn employability skills.
Furthermore, the teachers and paraprofessionals both consistently implementing the
treatment with 100% adherence each session strengthens the primary investigator’s ability
to say that the change in on-task behavior is attributed to the NHT strategy. Additionally,
the results from the pre/post-test scores of the teacher and vocational rehabilitation
specialist, supports previous literature that suggest components of strategies like NHT,
particularly collaborative groups, have yielded positive results in both educational (Ryan, et
al., 2004) and vocational (Simonsen, 2010; Utley, 2001) settings.
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Implications for Practice
The current study provides evidence of the importance of using peer-mediated
instructional strategies (PMI) with students with ID to address the deficits associated with the
intellectual disability diagnosis. The results have several implications for practice, specifically
for higher educational institutions that house specialized PSE programs, or would like to
implement a specialized PSE program on their campus, for students with ID. These results could
also be beneficial for governmental entities to assist in developing policies that govern both
higher institutes of learning and potential employers of individuals with ID. Finally, secondary
educators, parents of students with ID, and the students themselves can benefit from the
information provided in this study. Traditionally, prior to the implementation of specialized PSE
programs, individuals with ID were primarily deemed more likely to participate in sheltered and
supported employment upon exiting high school (Hendricks & Wehman, 2009), or remain in
secondary classrooms until the age of 22 (Zaft, Hart, & Zimbrich, 2004). Trainor and colleagues
(2016) note that transition planning during secondary years leads to positive post-secondary and
employment outcomes for individuals with ID.
Although the use of NHT yielded positive results for on-task behavior and slightly
positive results for quiz scores on employability skills content, traditional teaching methods
continue to be the most frequently used method of instruction in PSE settings (Barkley, Cross,
& Major, 2014; Bonwell & Eison, 1991; Boyle, 2012; Haydon, Mancil, Kroeger, McLeskey,
& Lin, 2011; Mastropieri, Scruggs, Spencer, & Fontana, 2003). The significant results from
the current study indicate the need for instructional strategies that promote increased student
engagement of students with ID in PSE program classrooms to address the deficits of these
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individuals. Typically, post-secondary education classrooms rely heavily on traditional
methods of teaching (Creed, 1986). Traditional methods of teaching require students with ID
to rely on working, short and long-term memory skills to rote memorize concepts, which is
challenging for these students (Beishline & Holmes, 1997; Hattie, 2009; Levy & Peters, 2010;
McCarthy & Anderson, 2000; O’Connor, 2013; Qi & Weaver, 2005). After reviewing the
findings of this study, PSE program instructors can self-reflect and plan the transition of their
lessons from strictly lecture to include more PMI strategies in their classes to meet the needs of
students with ID. Hart et al., (2010) notes that active student engagement is essential in
ensuring the success of students with ID in PSE programs.
Limitations
Although NHT yielded positive results and appeared to be more effective than
lecture with GN for the participating students, there are a few limitations that may diminish
the strength of the conclusions that can be drawn from the findings of this study. First, both
Anthony and William’s mean quiz scores were below passing during the NHT phase. A
possible explanation for Anthony’s low performance on the quizzes could be that he would
refuse help from the paraprofessional on some of the quizzes and to keep his behavior from
escalating the teacher, behavior specialist, and primary investigator agreed to let him work
independently. Researchers state that students with ID exhibit deficits in essential cognitive
strategies needed to achieve success in reading, writing, mathematics, and language arts
(Gathercole, Alloway, Willis, & Adams, 2004; Numminen, Service, & Ruoppila, 2002), all
of which are significant components of employability skills. As it relates to William, his
deficit in analyzing and problem solving (Bayliss, Jarrold, Baddeley, & Leigh, 2005;
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Borkowski, Carr, & Pressley, 1987; Hitch & McAuley, 1991) is a possible explanation for
his low performance on quiz scores. Even with assistance in reading the questions from the
paraprofessionals, William struggled with the scenario-based quiz content.
Another limitation to the study is the subjectivity of the SAP pre-test and post-test.
The results of this assessment were solely based on the opinions of the teacher and
vocational rehabilitation specialist. The vocational rehabilitation specialist spent very little
time interacting with the students, therefore she does not have extensive knowledge of their
skill sets. On the other hand, the participating teacher had limitless contact with the
students and had a more in-depth knowledge base of the skill sets the students possessed.
The participating teacher also serves as a job coach for the specialized PSE program, which
allows her to have a better understanding of what is required of the students to obtain
gainful employment and the necessary steps the students will need to take to reach this goal.
Implications for Future Research
The findings of this study, although not overwhelming, suggest that NHT is a more
effective strategy than lecture with GN as it relates to increasing percentage of time on-task and
percentage correct on teacher-created quizzes on employability skills content. Students with
disabilities tend to passively participate in lessons (Tucker et al., 1998). As an extension of the
study, future researchers should examine the use of high-leverage practices, particularly
strategies, that promote student engagement (McLeskey et al., 2017), like NHT, in a specialized
PSE program across other content areas and with students with a variety of disabilities.
Additionally, researchers note that individuals with disabilities enrolled in inclusive postsecondary programs for credit reap several benefits (Clegg, Murphy, Almack, & Harvey, 2008;
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May, 2012; Griffin, Summer, McMillan, Day, & Hodapp, 2012; Grigal, Hart, & Weir, 2012;
Grigal, Neubert, & Moon, 2001; Moon & Inge, 2000; Greene, 2003; Papay, 2011). For example,
both Allport (1979) and Roper (1990) suggest that adverse prejudices, categorizing, expectations,
and bigoted behaviors are reduced when positive interactions occur between differing groups of
individuals. Additionally, students with ID enrolled in PSE programs conveyed an increase in
academic, social, and practical skills learning as compared to their secondary education
experiences (Thoma et al., 2011). With that said, future research could focus on the use of NHT
in a traditional post-secondary education classroom, in which students with ID are enrolled and
working towards college credit. In a study conducted by May (2012), students with ID were
enrolled in a psychology class for credit and were expected to adhere to the same expectations as
their non-disabled peers. Results showed that the students in the experimental inclusion group
reported a richer learning experience and greater acceptance of individuals with ID as compared
to the control group (May, 2012). Moreover, future research could focus on generalizability.
Kazdin (1982) notes that true generalization across subjects, settings, etc., only occurs with
systematic replication. With that said, the generalizability of the findings will be difficult
because the study was conducted with a small sample of students over one core content area
(employability skills) specific to the program. Additionally, there are a variety of students
enrolled in the PSE program with a variety of disabilities, coupled with the primary disability of
ID, but the findings of this study solely focused on data of students with a diagnosis of ID only.
Furthermore, there are two other core content specific areas (daily living skills and selfdetermination and interpersonal skills) that are a part of the program curriculum however, the
findings of this study are solely related to academic achievement on employability skills content.
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Finally, the participants of the study were all African-American males. Future research could
examine if any possible ethnic or cultural differences may occur when NHT is implemented.
Summary
The number of individuals with ID enrolling in PSE programs at institutes of higher
learning is quickly increasing, in spite of the educational and societal barriers they encounter
(Hart, 2006; Papay & Griffin, 2013; Plotner & Marshall, 2014; Thoma, 2013). Although there
is a limited amount of literature on how to effectively instruct individuals with disabilities in
PSE settings, there is literature on successfully educating individuals with disabilities in
primary and secondary classrooms using OTR (Blackwell & McLaughlin, 2005; Christle &
Schuster, 2003; Haydon et al., 2012; Sutherland, Alder, & Gunter, 2003; Sutherland & Wehby,
2001) and PMI (Haydon et al., 2010; Hunter & Haydon, 2013; Maheady et al., 2001; Maheady
et al., 1991; Maheady et al., 2006; McMillen et al., 2016), specifically GN and NHT. Both GN
(Austin et al., 2002; Bahadourian, Tam, Greer, & Rousseau, 2006; Boon, Burke, Fore, &
Spencer, 2006; Hamilton, Seibert, Gardner, & Talbert-Johnson, 2000; Heward, 1997; Kreiner,
1997; Lazarus, 1993; Mastropieri et al., 2003; Musti-Rao, Kroeger, & Schumacher-Dyke,
2008; Neef et al., 2006; Sutherland & Wehby, 2002; Sweeney et al., 1999) and NHT (Haydon
et al., 2010; Hunter & Haydon, 2013; Maheady et al., 2001; Maheady et al., 1991; Maheady et
al., 2006; McMillen et al., 2016) are forms of OTR that have yielded positive results with ontask behavior and student academic achievement. Hunter and associates (2016) note that
increased rates of OTR, particularly unison responding, a key component of NHT, is partially
responsible for the effectiveness of NHT.
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Previous studies have examined and compared the effects of Numbered Heads Together
(NHT) with traditional teacher-led instruction only (Maheady et al., 1991; McMillen et al.,
2016) as well as with other academic interventions (i.e., response cards, Numbered Heads
Together plus Incentives) (Haydon et al., 2010; Hunter & Haydon, 2013; Maheady et al., 2006;
Maheady et al., 2002). Additionally, the previous studies have examined the effects of NHT
with a variety of students with varying disabilities. The current study modified the Hunter and
Haydon (2013) study to accommodate the needs of students with ID by incorporating the
support of paraprofessionals to model and assist with the discussion process, a video of
students modeling the NHT process, and index cards with the student assigned numbers for the
group during that session. The current study extends the literature comparing the effects of
NHT and lecture with GN upon on-task behavior and scores on teacher-created quizzes on
employability skills content of individuals with ID in a PSE program setting. The findings of
this study indicated that NHT was more effective than lecture with GN.
All three participants showed an increased percentage of time on-task in the NHT
condition as compared to the lecture with GN conditions. However, scores on teacher-created
quizzes on employability skills content did not yield an overwhelming trend of effectiveness
for either intervention. Moreover, two of the three participants had below passing mean
scores on the quizzes during the NHT condition. Nevertheless, the third participant obtained
gainful competitive employment at the end of the study, which is why he did not participate
in the best treatment phase.
Although NHT yielded positive results for all three participants, there is a lack of clear
results on quiz scores for two of the three participants in the NHT condition. The current study
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contributes to the NHT literature by examining the effects of NHT with a new population,
students with a diagnosis of ID only, and adding a new setting, post-secondary educational
program classrooms. While further investigation into quiz scores is needed for two of the
participants, the third student securing competitive employment is a powerful testament to the
effectiveness of NHT and the specialized PSE program as a whole for individuals with ID.
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APPENDIX A
TABLES AND FIGURES
Table 1.
Studies Examining the Effects of Numbered Heads Together (NHT)
Authors
Participants
Design
Independent
Variable
18 (13F, 5M) A-B-A-B
BL, NHT
McMillen,
culturally
Withdrawal
Mallette,
diverse 9th
Smith, Rey,
grade students
Jabot,
MichielliPendl, &
Maheady,
(2016)

Dependent
Variable
Percentage
correct on
daily 10question
science
(biology) quiz

Results
Increased quiz
scores in
NHT
condition in
comparison to
BL

Social
Validity
Yes

Hunter &
Haydon
(2013)

4 (1F, 3M)
middle-school
students with
EBD

Alternating
Treatment

BL, NHT,
NHT+I

Percentage
correct on
daily 10question math
quiz, on-task
behavior

NHT+I
yielded higher
time on-task
and math quiz
scores than
both BL and
NHT

Yes

Haydon,
Maheady, &
Hunter
(2010)

3 (1F, 2M) 7th
grade students
with
disabilities

Alternating
Treatment

BL, NHT,
NHT+I

On-task
behavior and
percentage
correct on
daily
language arts
quiz scores

Increase in
time on-task
and language
arts quiz
scores during
NHT and
NHT+ I in
comparison to
BL

Yes

Maheady,
MichielliPendl,
Harper, &
Mallette
(2006)

23 (8F, 15 M)
6th grade
students (2
students
identified
with
disabilities, 8
students were
ELL)

A-B-BC-BBC

WGQ&A,
NHT, NHT+I

Percentage
correct on
daily 10question
science
(chemistry)
quiz

NHT +I was
more effective
than
WGQ&A and
NHT on the
students’
science
(chemistry)
quiz scores

Yes

Maheady,
MichielliPendl,
Mallette, &
Harper
(2002)

21 (14F, 7M)
6th grade
students (4
students
identified
with
disabilities, 4

Alternating
Treatment

RC,
WGQ&A,
NHT

Percentage
correct on
daily
chemistry
quiz scores,
on-task
behavior

Increased
chemistry
quiz scores
and time ontask during
the RC and
NHT phases

Yes
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receiving
remedial
reading, 2
were ESL)

Increased
Yes
social studies
quiz scores
and time ontask during
NHT
condition in
comparison to
WGQ&A
condition
Note: BL=Baseline, NHT= Numbered Heads Together, NHT+I= Numbered Heads Together plus Incentive Package,
RC= Response Cards, WGQ&A= Whole Group Question & Answer
Maheady,
Mallette,
Harper, &
Sacca (1991)

20 (10F,
10M) 3rd
grade students

in comparison
to the
WGQ&A
condition
Alternating
Treatment

WGQ&A,
NHT
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Percentage
correct on
daily social
studies quiz
scores, Ontask behavior

Table 2.
Student participant demographic information
Participant
Gender
Age

IQ

Disability
Category

Ethnicity

William

Male

19

54

ID

AA

Anthony

Male

26

49

ID

AA

75

ID

AA

Roger
Male
18
Note: AA= African American, ID= Intellectual Disability
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Table 3.

Paired Samples t-test Results for Pre/Post-Test
Participants
N
M

SD

t

df

Sig.

Group

6

38.67

11.50

8.24

5

0.00

Anthony

2

32.00

1.41

32.00

1

0.02

William

2

39.00

9.90

5.57

1

0.11

Roger

2

45.00

19.80

3.21

1

0.19

Note: df = degrees of freedom, M= Mean, N= Sample size, SD= standard deviation, Sig. level of
significance, t= t-value
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Table 4.
Mean Percentages and Ranges for Dependent Variables
Guided Notes
On-Task
Quiz
M(Range)
M(Range)

On-Task
M(Range)

Anthony

49%
(33%-64%)

30%
(20%-40%)

79%
(59%-90%)

40%
(30%-50%)

86%
(83%-89%)

67%
(30%-90%)

William

56%
(40%-66%)

55%
(40%-70%)

67%
(58%-71%)

63%
(50%-80%)

81%
(74%-86%)

57%
(40%-70%)

Roger

46%
(33%-53%)

86%
(70%-100%)

74%
(44%-95%)

90%
(70%-100%)

Student

Note. M=Mean
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NHT
Quiz
M(Range)

Best Treatment
On-Task
Quiz
M(Range)
M(Range)

Table 5.
Comparison of the Findings
Authors
Participants

Design

Independent
Variable
GN, NHT

Dependent
Variable
Percentage of
time on-task,
percentage
correct on quiz
scores on
employability
skills content

Results

Christopher
(Dissertation)
(2017)

3 (3M) postsecondary
students with ID

Alternating
Treatment

McMillen,
Mallette,
Smith, Rey,
Jabot,
MichielliPendl, &
Maheady,
(2016)

18 (13F, 5M)
culturally diverse
9th grade students

A-B-A-B
Withdrawal

BL, NHT

Percentage
correct on
daily 10question
science
(biology) quiz

Increased quiz
scores in NHT
condition in
comparison to
BL

Yes

4 (1F, 3M)
middle-school
students with
EBD

Alternating
Treatment

BL, NHT,
NHT+I

Percentage
correct on
daily 10question math
quiz, on-task
behavior

NHT+I
yielded higher
time on-task
and math quiz
scores than
both BL and
NHT

Yes

Haydon,
Maheady, &
Hunter (2010)

3 (1F, 2M) 7th
grade students
with disabilities

Alternating
Treatment

BL, NHT,
NHT+I

On-task
behavior and
percentage
correct on
daily language
arts quiz
scores

Increase in
time on-task
and language
arts quiz
scores during
NHT and
NHT+ I in
comparison to
BL

Yes

Maheady,
MichielliPendl,
Harper, &
Mallette
(2006)

23 (8F, 15M) 6th
grade students (2
students
identified with
disabilities, 8
students were
ELL)

A-B-BC-BBC

WGQ&A,
NHT, NHT+I

Percentage
correct on
daily 10question
science
(chemistry)
quiz

NHT+I was
more effective
than WGQ&A
and NHT on
the students’
science
(chemistry)
quiz scores

Yes

Maheady,
Michielli-

21 (14F, 7M) 6th
grade students (4

Alternating
Treatment

RC, WGQ&A,
NHT

Percentage
correct on

Increased
chemistry quiz

Yes

Hunter &
Haydon
(2013)
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Increase in
time on-task
and quiz
scores on
employability
skills content
during NHT as
compared to
GN

Social
Validity
Yes

Pendl,
Mallette, &
Harper (2002)

students
identified with
disabilities, 4
receiving
remedial reading,
2 were ESL)

Alternating
Treatment

WGQ&A,
NHT
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Percentage
correct on
daily social
studies quiz
scores, on-task
behavior

scores and
time on-task
during the RC
and NHT
phases in
comparison to
the WGQ&A
condition

Increased
Yes
social studies
quiz scores
and time ontask during
NHT condition
in comparison
to WGQ&A
condition
Note: BL=Baseline, GN= Guided Notes, ID= Intellectual Disability, NHT= Numbered Heads Together, NHT+I=
Numbered Heads Together plus Incentive Package, RC= Response Cards, WGQ&A= Whole Group Question &
Answer
Maheady,
Mallette,
Harper, &
Sacca (1991)

20 (10F, 10M)
3rd grade
students

daily
chemistry quiz
scores, on-task
behavior

Peer-Mediated Instructional
Strategies

Classroom Settings

Vocational Settings

Supported
Employment
Models

Enclave
Models

Supplemental
Supported
Models

Peer Support
Arrangements

Peer
Tutoring

Cooperative
Learning
Strategies

Numbered
Heads
Together

Figure 1. Peer-Mediated Instructional Strategies Hierarchical Flowchart
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Figure 2-1. Percentage of time on-task behavior Anthony

Figure 2-2. Percentage correct on quiz- Anthony
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Figure 2-3. Percentage of time on-task behavior -William

Figure 2-4. Percentage correct on quiz-William
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Figure 2-5. Percentage of time on-task behavior -Roger

Figure 2-6. Percentage correct on quiz-Roger
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Figure 2-7. Percentage of time on-task behavior -Group.

Figure 2-8. Percentage correct on quiz-Group

144

APPENDIX B
TREATMENT INTEGRITY SHEET
Treatment Integrity Sheet
Guided Notes Condition
Teacher/Student Action
Teacher reviews classroom rules
and objectives for the day to
students prior to the lesson.

The action occurred.
Yes

The action did not occur.
No

Teacher reviews previous lessons to
activate prior knowledge through
asking students questions about
employability skills.

Yes

No

Students randomly respond to
questions and participate in
classroom discussions about
employability skills.

Yes

No

The teacher delivers employability
skills instruction to the class
prompting the students to fill-in the
blank with the corresponding red
bold font word or phrase. The
teacher also asks questions
pertaining to the lesson.

Yes

No

Teacher randomly selects
students to answer questions.

Yes

No

Teacher administers quiz to
students.

Yes

No

145

Treatment Integrity Sheet
The Numbered Heads Together (NHT)
Teacher/Student Action
Teacher places students in 34
member heterogeneous teams.
Teams should be diverse in terms of
gender, race, ethnicity, linguistic
preference and competence, and
achievement.
Teacher assigns numbers 14
(using index cards). This can be
modified based on the total number
of students in the classroom.
Teacher provides rules and
procedures for the students.
Teacher shows students NHT
video.
Teacher instructs paraprofessionals
to conduct their practice discussion
sessions with groups.
Teacher activates prior knowledge
by asking students questions about
employability skills (previous
lessons).
Students will collaborate as a group
to answer questions while
remaining seated.
Teacher delivers instruction
focusing on employability skills
which includes posing 10 multiple
choice questions to student teams.
The teacher can use a spinner
device/game dice to randomly
determine what number out of 14
should be called. The students with
the corresponding number are
responsible for writing information
on the individual dry erase boards.
Teacher poses a question and
instructs groups to “put their heads
together” to come up with an
answer.
Teacher will start the timer. Once
the time has elapsed, the teacher
will instruct the student with the
corresponding number to display
their groups answer.
Teacher administers quiz to
students.

The action occurred.
Yes

The action did not occur.
No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No
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Treatment Integrity Sheet
The Numbered Heads Together (NHT) Best Treatment Condition
Teacher/Student Action
The action occurred.
Yes
Teacher places students in 34
member heterogeneous teams.
Teams should be diverse in terms of
gender, race, ethnicity, linguistic
preference and competence, and
achievement.
Yes
Teacher assigns numbers 14
(using index cards). This can be
modified based on the total number
of students in the classroom.
Teacher reviews rules and
Yes
procedures for the students.
Teacher activates prior knowledge
Yes
by asking students questions about
employability skills.
Students will collaborate as a group
Yes
to answer questions while
remaining seated.
Teacher delivers instruction
Yes
focusing on employability skills
which includes posing 10 multiple
choice questions to student teams.
The teacher uses a spinner
Yes
device/game dice to randomly
determine what number out of 14
should be called. The students with
the corresponding number are
responsible for writing information
on the individual dry erase boards.
Teacher poses a question and
Yes
instructs groups to “put their heads
together” to come up with an
answer.
Teacher will start the timer. Once
the time has elapsed, the teacher
will instruct the student with the
corresponding number to display
their groups answer.
Teacher administers quiz to
students.

The action did not occur.
No

No

No
No

No

No

No

No

Yes

No

Yes

No

147

Treatment Integrity Sheet-Paraprofessional
Guided Notes Condition
Teacher/Student Action
Paraprofessional will assist the
teacher by moving throughout the
classroom assisting students with
tracking and completing their
guided notes.

The action occurred.
Yes

The action did not occur.
No

Paraprofessional will assist the
students in answering questions, by
explaining employability skills
content as needed.

Yes

No

Students randomly respond to
questions and participate in
classroom discussions about
employability skills.

Yes

No

The paraprofessional assists the
student on their quiz by reading
questions and tracking answers
only.

Yes

No
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Treatment Integrity Sheet-Paraprofessional
The Numbered Heads Together (NHT) Condition
Paraprofessional/Student Action
The action occurred.
Paraprofessional reads the script for
Yes
practice of discussion for NHT.
Paraprofessional models what the
Yes
discussion process looks like and
practices with the group members,
prompting the students on an as
needed basis.
The students will practice engaging
Yes
in a discussion during the guided
practice by following the lead of the
paraprofessional.
The paraprofessional will randomly
Yes
select a student to write the answer.
The paraprofessional will lead the
Yes
group members in independent
practice by posing a question,
instructing the students to “put their
heads together,” and setting a timer
for 30 seconds.
Students will collaborate as a group
Yes
to answer the question, only
receiving prompts to discuss as
needed from the paraprofessional.
When the time expires, the
Yes
paraprofessional will instruct the
group member serving as the writer
to show their answer.
The paraprofessional will offer
Yes
feedback on the answer, as well as
give the students feedback on their
progress with the discussion
process.
The paraprofessional signals the
teacher (thumbs up) that their group
has completed the discussion
practice and is ready to begin the
lesson.
The paraprofessional assists the
student on their quiz by reading
questions and tracking answers
only.

The action did not occur.
No
No

No

No
No

No

No

No

Yes

No

Yes

No
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APPENDIX C
Numbered Heads Together Teacher Script
“Remember being able to work well with others is an important part of being employed (having
a job). There are going to be times that you may have to work together with some of your coworkers to complete a task at work. So, we are going to practice that today. We are going to
play a game to help us practice our employability skills and find answers to the quiz. The game
is called Numbered Heads Together. What is the name of the game? (Acceptable answers are
Numbered Heads Together, Put your heads together, or Heads Together). I will allow you all to
pick an index card that will tell you what number (one through four) you will be today.
Everyone will get to pick a number. When I tell you to “put your heads together” (not literally)
you all will discuss the question and work together as a group to come up with the answer by the
time the alarm goes off. Now listen carefully, I will roll this big die and whatever number it lands
on the person with that number in the group will write down the answer on the dry erase board
and hold it up to show me your answer.”
“Now, what is the name of the game again?” (Acceptable answers are Numbered Heads
Together, Put your heads together, or Heads Together)
1. Form NHT Groups
a. Allow each student in each group to select an index card with the numbers 14
written on it.
2. Discuss the rules of NHT for the group
a. Take turns speaking so that you can hear everyone’s answer.
b. Respect everyone’s answers.
c. Please do not talk too loud so that you do not disturb the other groups.
d. Respect the teacher (me) and your peers when we are speaking. If it is not
your turn to speak please do not do so.
3. Instruct paraprofessionals to conduct practice discussion process with groups.
4. Present Employability Skills Instruction
5. Give 10 employability skills questions from the lesson to the students in NHT Group
a. Tell students: For NHT, the teacher will roll a die to randomly choose a student
from the 14
6. After 10 questions have been completed by the groups, have students return to their seat.
7. Administer individual quizzes
8. Collect individual quizzes
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Numbered Heads Together Paraprofessional Script
“Today we are doing Numbered Heads Together. Remember with Numbered Heads Together
we want you to work and have discussions as a group to come up with the answers. A discussion
is when you talk about something with each other to come up with a solution or answer. It is also
when you can share your ideas about the topic you are talking about. A discussion is not just one
person stating an answer. For example,
(pick a student in the group) if the teacher read
the question: True or False, It is snowing outside and says, “put your heads together” and you
just state the answer (False) and no one else gets to share what they think, is that a discussion?
(Answer should be No). Right, that is not a discussion because everyone did not get to share their
ideas. But if the teacher reads the question: True or False, It is snowing outside and says, “put
your heads together” and I say I think that is false because it is too hot outside for snow, what do
you think (point to a student and allow them to answer the question and give a reason. If they do
not give a reason prompt another student to ask them why they think that is the answer.
Acceptable reasons i.e., I do not see any snow coming down, it is not cold enough to snow, it is
too hot outside), and you ask the next person (prompt the student to ask another teammate, if
needed) what do you think and ask them why, this is a discussion. Once everyone has had a turn
to give an answer, then the person that is writing can write down an answer that we all agree on
because we have all shared our ideas. Remember, you all are a member of the team and it is
important that you share your ideas!!!
“Now, let’s do a practice question before we get started. (Randomly select a student to write the
answer and set a timer for 30 seconds).
What is the name of the lady that is doing the research project?
a. Angela
b. Alex
c. Adrain
d. Ashley
Put your heads together. (If just one student states an answer, prompt them by reminding them
that just one person answering is not a discussion. Give them 5 seconds. If they explain why they
chose the answer and ask a teammate what they think [and keep going in this fashion], allow
them to continue with no further prompting. However, if the student does not state why they
think their answer is correct, prompt another teammate to ask the student that just gave an
answer as to why they think that is the answer. Once the student explains their answer, if they do
not ask another teammate what they think, prompt them to do so. Ensure that each student gets a
chance to share their ideas. Please ensure that all of the group discussion is coming from the
group members and the discussion IS NOT DIRECTED [LED] BY YOU). The correct
answer is “C”. If the students get this correct, praise them (give them a high five). If the students
incorrectly answer the question, prompt one of the students to ask me my name, and repeat my
name to the group.
1. Signals teacher that the group has completed their discussion practice and are ready
for the lesson (gives the teacher a thumbs up)
2. Administer individual quizzes
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a. The paraprofessional will assist the students with reading and tracking only
during the quizzes.
i. Reread the quiz questions and answers
ii. Assist the student with tracking the answer choices being read.
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APPENDIX D
DATA COLLECTION SHEET
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APPENDIX E
INFORMED CONSENT
Adult Consent Form for Research-Student
University of Memphis
Department: Instruction and Curriculum Leadership
Principal Investigator: Adrain Christopher
Faculty Advisor: William Hunter
Title: Examining the effects of Numbered Heads Together on Employability Skills and On-Task
Behavior of Students Identified with Intellectual Disabilities in a Post-Secondary Education
Program
WHY ARE YOU BEING INVITED TO TAKE PART IN THIS RESEARCH?
You are being invited to take part in a research study about the effects of using the Numbered
Heads Together (NHT) technique on the completion of employability skills (i.e. counting money,
conflict resolution, workplace safety, etc.) and on-task behavior. You are being invited to take
part in this research study because you are a student of the postsecondary education program
participating in the study. If you volunteer to take part in this study, you will be one of about 80
people to do so.
WHO IS DOING THE STUDY?
The person in charge of this study is Adrain Christopher (Lead Investigator, LI) of the University
of Memphis’ Department of Instruction and Curriculum Leadership. She is being guided in this
research by Dr. William Hunter. There may be other people on the research team assisting at
different times during the study.
WHAT IS THE PURPOSE OF THIS STUDY?
By doing this study, we hope to learn if the NHT strategy will have a positive influence on the
completion of employability skills and on-task behavior of students with intellectual disabilities
enrolled in postsecondary education program.

ARE THERE REASONS WHY YOU SHOULD NOT TAKE PART IN THIS STUDY?
Not Applicable
WHERE IS THE STUDY GOING TO TAKE PLACE AND HOW LONG WILL IT
LAST?
The research procedures will be conducted at The University of Memphis Tiger Life
Postsecondary Education Program, Institute on Disability, The University of Memphis, Building
29, Suite 119, Memphis, TN 38152. The total amount of time you will be asked to volunteer for
this study is 4 days a week over the next year.
WHAT WILL YOU BE ASKED TO DO?
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The student will be asked to participate in an academic intervention which involves working with
peers in a structured activity. At the conclusion of the study, you will be asked to complete an
exit survey regarding your experiences being the student participating in the study.
WHAT ARE THE POSSIBLE RISKS AND DISCOMFORTS?
To the best of our knowledge, the things you will be doing have no more risk of harm than you
would experience in everyday life.
WILL YOU BENEFIT FROM TAKING PART IN THIS STUDY?
There is no guarantee that you will get any benefit from taking part in this study. Your
willingness to take part, however, may, in the future, help society as a whole better understand
this research topic.
DO YOU HAVE TO TAKE PART IN THE STUDY?
If you decide to take part in the study, it should be because you really want to volunteer. You
will not lose any benefits or rights you would normally have if you choose not to volunteer. You
can stop at any time during the study and still keep the benefits and rights you had before
volunteering.
IF YOU DON’T WANT TO TAKE PART IN THE STUDY, ARE THERE OTHER
CHOICES?
If you do not want to be in the study, there are no other choices except not to take part in the
study.
WHAT WILL IT COST YOU TO PARTICIPATE?
There are no costs associated with taking part in the study.
WILL YOU RECEIVE ANY REWARDS FOR TAKING PART IN THIS STUDY?
You will not receive any rewards or payment for taking part in the study.
WHO WILL SEE THE INFORMATION THAT YOU GIVE?
We will make every effort to keep private all research records that identify you to the extent
allowed by law.
Your information will be combined with information from other people taking part in the study.
When we write about the study to share it with other researchers, we will write about the
combined information we have gathered. You will not be personally identified in these written
materials. We may publish the results of this study; however, we will keep your name and other
identifying information private.
We will make every effort to prevent anyone who is not on the research team from knowing that
you gave us information, or what that information is.
Your research information will be kept in a locked file box in the home of Adrain Christopher.
Only the researchers in this study will look at your information. Research information will be
stored in a locked file box for three years. At the end of that time it will shredded. The
information from the study may be published; however, you will not be identified by name.
Agents of the University of Memphis may inspect study records for audit or quality assurance
purposes. The researcher cannot promise that information sent by the internet or email be private.
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We will keep private all research records that identify you to the extent allowed by
law. However, there are some circumstances in which we may have to show your information to
other people. For example, the law may require us to show your information to a court. Also, we
may be required to show information which identifies you to people who need to be sure we
have done the research correctly; these would be people from such organizations as the
University of Memphis.
CAN TAKING PART IN THE STUDY END EARLY?
If you decide to take part in the study, you still have the right to decide at any time that you no
longer want to continue. You will not be treated differently if you decide to stop taking part in
the study.
The individuals conducting the study may need to withdraw you from the study. This may occur
if you are not able to follow the directions they give you, if they find that your being in the study
is more risk than benefit to you, or if the agency funding the study decides to stop the study early
for a variety of scientific reasons.
WHAT IF YOU HAVE QUESTIONS, SUGGESTIONS, CONCERNS, OR
COMPLAINTS?
Before you decide whether to accept this invitation to take part in the study, please ask any
questions that might come to mind now. Later, if you have questions, suggestions, concerns, or
complaints about the study, you can contact the investigator, Adrain Christopher at 901-5960726 or Dr. William Hunter at 901-678-3078. If you have any questions about your rights as a
volunteer in this research, contact the Institutional Review Board staff at the University of
Memphis at 901-678-2705. We will give you a signed copy of this consent form to take with
you.
WHAT IF NEW INFORMATION IS LEARNED DURING THE STUDY THAT MIGHT
AFFECT YOUR DECISION TO PARTICIPATE?
If the researcher learns of new information in regards to this study, and it might change your
willingness to stay in this study, the information will be provided to you. You may be asked to
sign a new informed consent form if the information is provided to you after you have joined the
study.
WHAT ELSE DO YOU NEED TO KNOW?
There is no additional information.
_________________________________________
Signature of person agreeing to take part in the study

____________
Date

_________________________________________
Printed name of person agreeing to take part in the study
_________________________________________
Name of [authorized] person obtaining informed consent
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____________
Date

Adult Consent Form for Research-Teacher
University of Memphis
Department: Instruction and Curriculum Leadership
Principal Investigator: Adrain Christopher
Faculty Advisor: William Hunter
Title: Examining the effects of Numbered Heads Together on Employability Skills and On-Task
Behavior of Students Identified with Intellectual Disabilities in a Post-Secondary Education
Program
WHY ARE YOU BEING INVITED TO TAKE PART IN THIS RESEARCH?
You are being invited to take part in a research study about the effects of using the Numbered
Heads Together (NHT) technique on the completion of employability skills (i.e. counting money,
conflict resolution, workplace safety, etc.) and on-task behavior. You are being invited to take
part in this research study because you are the teacher of the students participating in the study.
If you volunteer to take part in this study, you will be one of about 2 people to do so.
WHO IS DOING THE STUDY?
The person in charge of this study is Adrain Christopher (Lead Investigator, LI) of the University
of Memphis’ Department of Instruction and Curriculum Leadership. She is being guided in this
research by Dr. William Hunter. There may be other people on the research team assisting at
different times during the study.
WHAT IS THE PURPOSE OF THIS STUDY?
By doing this study, we hope to learn if the NHT strategy will have a positive influence on the
completion of employability skills and on-task behavior of students with intellectual disabilities
enrolled in postsecondary education program.

ARE THERE REASONS WHY YOU SHOULD NOT TAKE PART IN THIS STUDY?
Not Applicable
WHERE IS THE STUDY GOING TO TAKE PLACE AND HOW LONG WILL IT
LAST?
The research procedures will be conducted at the University of Memphis TigerLIFE
Postsecondary Education Program, Institute on Disability, The University of Memphis, Building
29, Suite 119, Memphis, TN 38152. The total amount of time you will be asked to volunteer for
this study is 4 days a week over the next year.
WHAT WILL YOU BE ASKED TO DO?
At the conclusion of the study, you will be asked to complete an exit survey regarding your
experiences being the teacher of students participating in the study.
WHAT ARE THE POSSIBLE RISKS AND DISCOMFORTS?
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To the best of our knowledge, the things you will be doing have no more risk of harm than you
would experience in everyday life.
WILL YOU BENEFIT FROM TAKING PART IN THIS STUDY?
There is no guarantee that you will get any benefit from taking part in this study. Your
willingness to take part, however, may, in the future, help society as a whole better understand
this research topic.
DO YOU HAVE TO TAKE PART IN THE STUDY?
If you decide to take part in the study, it should be because you really want to volunteer. You
will not lose any benefits or rights you would normally have if you choose not to volunteer. You
can stop at any time during the study and still keep the benefits and rights you had before
volunteering.
IF YOU DON’T WANT TO TAKE PART IN THE STUDY, ARE THERE OTHER
CHOICES?
If you do not want to be in the study, there are no other choices except not to take part in the
study.
WHAT WILL IT COST YOU TO PARTICIPATE?
There are no costs associated with taking part in the study.
WILL YOU RECEIVE ANY REWARDS FOR TAKING PART IN THIS STUDY?
You will not receive any rewards or payment for taking part in the study.
WHO WILL SEE THE INFORMATION THAT YOU GIVE?
We will make every effort to keep private all research records that identify you to the extent
allowed by law.
Your information will be combined with information from other people taking part in the study.
When we write about the study to share it with other researchers, we will write about the
combined information we have gathered. You will not be personally identified in these written
materials. We may publish the results of this study; however, we will keep your name and other
identifying information private.
We will make every effort to prevent anyone who is not on the research team from knowing that
you gave us information, or what that information is.
Your research information will be kept in a locked file box in the home of Adrain Christopher.
Only the researchers in this study will look at your information. Research information will be
stored in a locked file box for three years. At the end of that time it will shredded. The
information from the study may be published; however, you will not be identified by name.
Agents of the University of Memphis may inspect study records for audit or quality assurance
purposes. The researcher cannot promise that information sent by the internet or email be private.
We will keep private all research records that identify you to the extent allowed by
law. However, there are some circumstances in which we may have to show your information to
other people. For example, the law may require us to show your information to a court. Also, we
may be required to show information which identifies you to people who need to be sure we
have done the research correctly; these would be people from such organizations as the
University of Memphis.
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CAN TAKING PART IN THE STUDY END EARLY?
If you decide to take part in the study you still have the right to decide at any time that you no
longer want to continue. You will not be treated differently if you decide to stop taking part in
the study.
The individuals conducting the study may need to withdraw you from the study. This may occur
if you are not able to follow the directions they give you, if they find that your being in the study
is more risk than benefit to you, or if the agency funding the study decides to stop the study early
for a variety of scientific reasons.

WHAT IF YOU HAVE QUESTIONS, SUGGESTIONS, CONCERNS, OR
COMPLAINTS?
Before you decide whether to accept this invitation to take part in the study, please ask any
questions that might come to mind now. Later, if you have questions, suggestions, concerns, or
complaints about the study, you can contact the investigator, Adrain Christopher at 901-5960726 or Dr. William Hunter at 901-678-3078. If you have any questions about your rights as a
volunteer in this research, contact the Institutional Review Board staff at the University of
Memphis at 901-678-2705. We will give you a signed copy of this consent form to take with
you.
WHAT IF NEW INFORMATION IS LEARNED DURING THE STUDY THAT MIGHT
AFFECT YOUR DECISION TO PARTICIPATE?
If the researcher learns of new information in regards to this study, and it might change your
willingness to stay in this study, the information will be provided to you. You may be asked to
sign a new informed consent form if the information is provided to you after you have joined the
study.
WHAT ELSE DO YOU NEED TO KNOW?
There is no additional information.
_________________________________________
Signature of person agreeing to take part in the study

____________
Date

_________________________________________
Printed name of person agreeing to take part in the study
_________________________________________
Name of [authorized] person obtaining informed consent
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____________
Date

Parental Permission for Dependent’s Participation in Research
University of Memphis
Department: Instruction and Curriculum Leadership
Principal Investigator: Adrain Christopher
Faculty Advisor: William Hunter
Title: Examining the effects of Numbered Heads Together on Employability Skills and On-Task
Behavior of Students Identified with Intellectual Disabilities in a Post-Secondary Education
Program
WHY IS YOUR DEPENDENT BEING INVITED TO TAKE PART IN THIS
RESEARCH?
You are the guardian of a student that is being invited to take part in a research study about the
effects of using Numbered Heads Together (NHT) technique on employability skills (i.e.,
counting money, conflict resolution, workplace safety, etc.) and on-task behavior. The student is
being invited to take part in this research study because they are enrolled in postsecondary
education program at TigerLife. If the student takes part in this study, he/she will be one of about
80 students to do so.
WHO IS DOING THE STUDY?
The person in charge of this study is Adrain Christopher (Lead Investigator, LI) of the University
of Memphis’ Department of Instruction and Curriculum Leadership. She is being guided in this
research by Dr. William Hunter.
WHAT IS THE PURPOSE OF THIS STUDY?
By doing this study, we hope to learn if the NHT strategy will have a positive influence on the
completion of employability skills and on-task behavior of students with intellectual disabilities
enrolled in TigerLife.
ARE THERE REASONS WHY YOUR DEPENDENT SHOULD NOT TAKE PART IN
THIS STUDY?
Not Applicable
WHERE IS THE STUDY GOING TO TAKE PLACE AND HOW LONG WILL IT
LAST?
The research procedures will be conducted at Institute on Disability, The University of
Memphis, Building 29, Suite 119 Memphis, TN 38152. Your dependent will need to come to
their regular scheduled class at TigerLife. The total amount of time your dependent will be asked
to volunteer for this study is 4 days a week over the next year.
WHAT WILL YOUR DEPENDENT BE ASKED TO DO?
The student will be asked to discuss their experience participating in Numbered Heads Together,
a cooperative learning strategy. Elements of cooperative learning include:

Positive interdependence: participants of the group utilize each other for support,
explanations, and guidance.
•
Face to face interaction: participants of the group are working closely together, not across
the classroom.
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•

Individual group accountability: participants are held accountable for their learning
through individual assessments and other types of assessments.
•
Collaborative skills: participants give each other constructive feedback, reach
agreements, and involve every member of the group when completing a task.
•
Group processing: participants monitor the progress of the group, which ensures that all
aspects of the group are working effectively.
The students will be asked to complete an exit survey on their experiences in the Numbered
Heads Together Study.
WHAT ARE THE POSSIBLE RISKS AND DISCOMFORTS?
To the best of our knowledge, the things the student will be doing have no more risk of harm
than he/she would experience in everyday life.
WILL YOUR DEPENDENT BENEFIT FROM TAKING PART IN THIS STUDY?
There is no guarantee that the student will get any benefit from taking part in this study. The
student’s willingness to take part, however, may, in the future, help society as a whole better
understand this research topic.
DOES YOUR DEPENDENT HAVE TO TAKE PART IN THE STUDY?
If you decide to allow the student take part in the study, it should be because he/she really wants
to volunteer. The student will not lose any benefits or rights he/she would normally have if
he/she chooses not to volunteer. The student can stop at any time during the study and still keep
the benefits and rights he/she had before volunteering. As a student, if he/she decides not to take
part in this study, his/her choice will have no effect on his/her academic status or grade in the
class.
IF YOUR DEPENDENT DON’T WANT TO TAKE PART IN THE STUDY, ARE THERE
OTHER CHOICES?
If the student does not want to be in the study, there are no other choices except not to take part
in the study.
WHAT WILL IT COST YOU FOR YOUR DEPENDENT TO PARTICIPATE?
There are no costs associated with taking part in the study.
WILL YOUR DEPENDENT RECEIVE ANY REWARDS FOR TAKING PART IN THIS
STUDY?
The student will not receive any rewards or payment for taking part in the study.
WHO WILL SEE THE INFORMATION THAT YOUR DEPENDENT PROVIDES?
We will make every effort to keep private all research records that identify the student to the
extent allowed by law.
The student’s information will be combined with information from the student and their peers
taking part in the study. When we write about the study to share it with other researchers, we will
write about the combined information we have gathered. The student will not be personally
identified in these written materials. We may publish the results of this study; however, we will
keep the student’s name and other identifying information private.
Researchers will interact with participants and only researchers will know who is in the study.
Information about the student will be kept private by using a study coding system (Student AZ)
instead of the participant’s name on the research forms, keeping the master list of names and
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coding names in a separate location from the research forms, limiting access to research data to
the research team, and keeping research data on a password-protected computer. The student’s
research information will be kept in a locked file box in the home of Adrain Christopher. Only
the researchers in this study will look at your information. Research information will be stored in
a locked file box for three years. At the end of that time it will shredded. The information from
the study may be published; however, you will not be identified by name.
Agents of the University of Memphis may inspect study records for audit or quality assurance
purposes. The researcher cannot promise that information sent by the internet or email be private.
CAN YOUR DEPENDENT’S TAKING PART IN THE STUDY END EARLY?
If the student decides to take part in the study he/she still has the right to decide at any time that
he/she no longer wants to continue. The student will not be treated differently if he/she decides
to stop taking part in the study.
The individuals conducting the study may need to withdraw the student from the study. This
may occur if the student is not able to follow the directions they give him/her, if they find that
the student being in the study is more risk than benefit to him/her, or if the agency funding the
study decides to stop the study early for a variety of scientific reasons.
WHAT IF YOUR DEPENDENT HAS QUESTIONS, SUGGESTIONS, CONCERNS, OR
COMPLAINTS?
Before you decide whether to accept this invitation for the student to take part in the study,
please ask any questions that might come to mind now. Later, if you have questions,
suggestions, concerns, or complaints about the study, you can contact the investigator, Adrain
Christopher at 901-596-0726 or Dr. William Hunter at 901-678-3078. If you have any questions
about the student’s rights as a volunteer in this research, contact the Institutional Review Board
staff at the University of Memphis at 901-678-3074. We will give you a signed copy of this
permission form to take with you.
WHAT IF NEW INFORMATION IS LEARNED DURING THE STUDY THAT MIGHT
AFFECT YOUR DEPENDENT’S DECISION TO PARTICIPATE?
If the researcher learns of new information in regards to this study, and it might change your
willingness for the student to stay in this study, the information will be provided to you. You
may be asked to sign a new permission form if the information is provided to you after the
student has joined the study.
WHAT ELSE DOES YOUR DEPENDENT NEED TO KNOW?
There is no additional information.
_________________________________________
____________
Signature of person agreeing to take part in the study
Date
_________________________________________
Printed name of person agreeing to take part in the study
_________________________________________
Name of [authorized] person obtaining informed consent
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Date

APPENDIX F
GUIDED NOTES EXAMPLE
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APPENDIX G
QUIZ ON EMPLOYABILITY SKILLS CONTENT EXAMPLE
Name: ____________________

Filling Out Forms
1. Mrs. Williams is applying for a new job. She needs to carefully read the
_______________ on the application before completing it.
a. Job
b. Instructions
c. Class
d. Questions
2. Rachel is applying for a job. Her full name is Rachel Dorothy Smith, but her friends and
family call her Dotty and this is what she likes to be called. What name should she put on
her application?
a. Rachel Smith, because that is her legal name.
b. Dotty Smith, because that is what she likes to be called.
c. Dorothy Smith, because it is close to Dotty, which she likes.
d. Mrs. Smith, because she can’t figure out which name to use.
3. When Kayla was filing out applications, she had to make sure that she printed
___________ so that the employer could read her hand writing, and would not throw out
her application.
a. Legibly
b. Ugly
c. Steady
d. Like a boss would
4. What is the purpose of the Employment History/Experience section of a resume?
a. To discuss jobs that you want to have.
b. To discuss the schools you have attended.
c. To discuss jobs you have had in the past.
d. To discuss schools you want to work in the future.
5. When completing your resume, which of the following personal information should not
be included on the resume?
a. Your address
b. Your name
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c. The name of the high school you attended
d. Your birthdate
6. Jacob has been a glassmaker for 2 years. He loves working with different types of
glasses. When at work he must be very ___________ when handling the glass, so that it
does not break and he does not hurt himself.
a. Careful
b. Clumsily
c. Bad
d. Job
7. Chris is the new ________________, at Burger King. He makes sure that the employees
are doing their job, and that the company is running smooth. Chris makes sure that work
schedules are made on time, and every employee is doing what they are supposed to.
a. Friend
b. Former Employee
c. Manager
d. Boyfriend
8. Sarah decided to sign up for a class to help her learn how to create a resume. In the class,
she learned what was included in a resume, as well as how to make it look professional,
neat, clean and legible. What is a resume?
a. A picture of you and your friends.
b. A written document that contains a summary of your work experience, education,
and accomplishments.
c. A notebook with phone number and names of past employers.
d. The managers who like to work every day.
9. Moses was completing an online application for employment. He is trying to complete
the section that is titled D.O.B. What does D.O.B. stand for?
a. Date of Bosses
b. Date of Birth
c. Date of Boys
d. Date of Bonds
10. What is discussed in the section of your resume titled education?
a. The schools you want to attend.
b. Your last employer.
c. The school you have already attended.
d. The place where you want to be employed.
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APPENDIX H
SYSTEMS APPROACH TO PLACEMENT (SAP): INTAKE ASSESSMENT AND
OUTCOME EVALUATION (IAOE)
Rate the client’s needs at intake for each item:
0 =No Service Needed
1=Minimum Service Needed
2 =Average Service Needed
3 =More Than Average Service Needed
4 =Extensive Service Needed

Rate Placement Outcome Evaluation:
0 =No Service Received
1=Minimum Service Received
2 =Average Service Received
3 =More Than Average Service Received
4 = Extensive Service Received

Descriptions:
1= Minimum Service (Up to 6 months):
Examples: medical evaluation, psychological/psychiatric evaluation, vocational evaluation, pair of glasses, orthotic
device, simple adaptive equipment, 1
3 counseling and guidance sessions, and/or post-employment service.
2 =Average Service (About 1 year):
Examples: medical evaluation, psychological/psychiatric evaluation, vocational evaluation,6
counseling and guidance sessions, adaptive equipment, and/or client centered placement.
3 =More Than Average Service (About 2 years):
Examples: medical evaluation, vocational evaluation, psychological/psychiatric evaluation, supported employment,
on-the-job training, complex adaptive equipment, 69 counseling and guidance sessions, and/or client
centered/selective placement.
4 =Extensive Service (Over 2 years):
Examples: medical evaluation, psychological/psychiatric evaluation, vocational evaluation, medical treatment and
surgery, orthotic/prosthetic evaluation and service, physical and occupational therapy, personal adjustment training,
work adjustment training, on-the-job training, skill training, earning a certificate/ diploma/college degree, assistive
technology,
adaptive equipment, and/or selective placement service to persons with traumatic brain injury, spinal cord injury,
chronic mental illness, substance abuse, visual impairment or blindness, or hearing impairment or deafness.
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Intake
I. CLIENT SUBSYSTEM
1. Intelligence Testing
2. Interest Testing
3. Aptitude Testing
4. Specific Ability Testing
5. Vocational Testing
6. Personality Evaluation
7. Personal Hygiene
8. Independent Living Skills
9. Adjustment to Disability
10. Communication Skills
11. Interpersonal Skills
12. Living Arrangements
13. Work adjustment Skills
14. Management of Local Transportation
15. Level of Motivation

______
______
______
______
______
______
______
______
______
______
______
______
______
______
______
______

______
______
______
______
______
______
______
______
______
______
______
______
______
______
______
______

______
______
______
______

______
______
______
______

Total Score

______
______
______

______
______
______

Total Score

______ ______
______ ______
______ ______
______ ______
______ ______
______ ______
______ ______

Total Score

______
______
______
______
______
______
______
______

Total Score
II. HEALTH SUBSYSTEM
1. Primary Disability
2. Secondary Disability
3. Mental Status
4. Orthotic Aids (wheelchair, braces, crutches,
hearing aids, etc) requirement
5. Prosthetic Aids requirement
6. Assistive Technology requirement
III. EDUCATION SUBSYSTEM
1. Self-Study Courses
2. General Education Development (GED) Program
3. Formal Education Programs (A.A., B.A., M.A., etc.)
4. Skills Training
5. On-the-Job Training
6. Supported Employment Training
IV. FAMILY SUBSYSTEM
1. Person with disability’s adjustment to the family
2. Family’s adjustment to the person with disability
3. Communication with family
4. Adjustment Counseling
5. Financial Resources
6. Attendant Care
7. Child Care

V. SOCIAL SUBSYSTEM
1.Determining Language Barriers
2. Referring a client with language barrier for assistance
3. Determining Cultural/Ethnic Barriers
4. Referring a client with cultural/ethnic barrier for assistance
5. Determining Moral Barriers
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Outcome

______
______
______
______
______
______
______
______

Intake

Outcome

______
______
______
______
______

______
______
______
______
______

6. Referring a client with moral barrier for assistance
7.Determining Religious Barriers
8. Referring a client with religious barrier for assistance
9. Identifying significant others’ attitudes toward the client
10.Community resources (support groups, AA, etc.)
VI. EMPLOYER SUBSYSTEM
1. Organizational Structure Barriers
2. Employer Attitudinal barriers
3. Co-worker attitudes
4. Union Barriers
5. Environmental/Architectural Barriers
6. Job Development Potential
7. Job Modification/Re-Engineering (Braille typewriter,
large print, talking calculator, TTY, TDD, etc.)
8. Job Analysis
VII. PLACEMENT SUBSYSTEM
1. Referral Resources Regarding Placement
2. Agency Policy Regarding Placement
3. Agency Resources Regarding Placement
4. Vocational Counseling and Guidance needs
5. Job Readiness
6. Job Seeking/Retention Skills
7. Client's work experience and resourcefulness
VIII. FUNDING SUBSYSTEM
1. State/Federal Grants in Aid
2. Basic Education Opportunity Grant (BEOG or PELL Grant)
3. Guaranteed Student Loan (G.S.L.)
4. Supplemental Security Income (SSI)/Medicaid
5. Social Security Disability Insurance (SSDI)/Medicare
6. Job Service
7. General State Aid
8. Workers’ Compensation
9. State Rehabilitation Services/Tribal VR/VA
10. Private Insurance
11. Private facilities
12. Community Resources
13. Personal/Family Resources
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______
______
______
______
______
Total Score ______

______
______
______
______
______
______

______
______
______
______
______
______
______

______
______
______
______
______
______
______

______
Total Score ______

______
______

______
______
______
______
______
______
______
Total Score ______

______
______
______
______
______
______
______
______

______
______
______
______
______
______
______
______
______
______
______
______
______
Total Score ______

______
______
______
______
______
______
______
______
______
______
______
______
______
______

SAP: INTAKE ASSESSMENT AND OUTCOME EVALUATION
SUMMARYOF SCORES
INTAKE
OUTCOME
I. Client Subsystem
Total score =
Divide by # of items answered =
Average =
II. Health Subsystem
Total score =
Divide by # of items answered=
Average=
III. Education Subsystem
Total Score=
Divide by # of items answered=
Average=
IV. Family Subsystem
Total Score=
Divide by # of items answered=
Average=
V. Social Subsystem
Total Score=
Divide by # of items answered=
Average=
VI. Employer Subsystem
Total Score=
Divide by # of items answered=
Average=
VII. Placement Personnel Subsystem
Total Score=
Divide by # of items answered=
Average=
VIII. Funding Subsystem
Total Score=
Divide by # of items answered=
Average=
Total Score I to VIII
Divide by total # of items answered=
Average=

I. Client Subsystem
Total score =
Divide by # of items answered =
Average =
II. Health Subsystem
Total score =
Divide by # of items answered=
Average=
III. Education Subsystem
Total Score=
Divide by # of items answered=
Average=
IV. Family Subsystem
Total Score=
Divide by # of items answered=
Average=
V. Social Subsystem
Total Score=
Divide by # of items answered=
Average=
VI. Employer Subsystem
Total Score=
Divide by # of items answered=
Average=
VII. Placement Personnel Subsystem
Total Score=
Divide by # of items answered=
Average=
VIII. Funding Subsystem
Total Score=
Divide by # of items answered=
Average=
Total Score I to VIII
Divide by total # of items answered=
Average=
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APPENDIX I
SOCIAL VALIDITY QUESTIONNAIRES
Modified Intervention Rating Profile (IRP-15)-Numbered Heads Together

Strongly
Agree

Agree

Slightly
Agree

Disagree
Slightly

Disagree

Strongly
Disagree

Please rate the intervention along the following dimensions. Please circle the number which best
describes your agreement or disagreement with each statement.

I would suggest this intervention to other teachers.

1

2

3

4

5

6

I would be willing to use this intervention in
another classroom setting.

1

2

3

4

5

6

This intervention would be appropriate for a
variety of students.

1

2

3

4

5

6

This intervention is consistent with those I have
used in other classroom settings.

1

2

3

4

5

6

Overall, this intervention would be beneficial for
other students.

1

2

3

4

5

6
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Modified Intervention Rating Profile (IRP-15)-Guided Notes

Strongly
Agree

Agree

Slightly
Agree

Disagree
Slightly

Disagree

Strongly
Disagree

Please rate the intervention along the following dimensions. Please circle the number which best
describes your agreement or disagreement with each statement.

I would suggest Guided Notes, rather than
Numbered Heads Together to other teachers.

1

2

3

4

5

6

I would be willing to use Guided Notes instead of
Numbered Heads Together in another classroom
setting.

1

2

3

4

5

6

Guided Notes would be appropriate for a variety of
students.

1

2

3

4

5

6

Guided Notes is consistent with those I have used
in other classroom settings.

1

2

3

4

5

6

Overall, Guided Notes would be beneficial for
other students than Numbered Heads Together.

1

2

3

4

5

6

174

Modified Abbreviated Acceptability Rating Profile (AARP)-Numbered Heads Together

Strongly
Agree

Agree

Slightly
Agree

Disagree
Slightly

Disagree

Strongly
Disagree

Please circle the number which best describes how you feel about the intervention used in this
study.

I would be willing to use Numbered Heads
Together again.

1

2

3

4

5

6

I liked Numbered Heads Together.

1

2

3

4

5

6

Numbered Heads Together was a good way to help
me learn in this class.

1

2

3

4

5

6

Overall, Numbered Heads Together helped me
learn employability skills.

1

2

3

4

5

6
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Modified Abbreviated Acceptability Rating Profile (AARP)-Guided Notes

Strongly
Agree

Agree

Slightly
Agree

Disagree
Slightly

Disagree

Strongly
Disagree

Please circle the number which best describes how you feel about the intervention used in this
study.

I would be willing to use Guided Notes again.

1

2

3

4

5

6

I liked Guided Notes better than Numbered Heads
Together.

1

2

3

4

5

6

Guided Notes was a good way to help me learn in
this class.

1

2

3

4

5

6

1

2

3

4

5

6

Overall, Guided Notes helped me learn
employability skills better than Numbered Heads
Together.

176

